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Text :
(B) DI SCUSS | NTERI M RESPONSE
ACTI ON ALTERNATI VES, | F ANY, THAT WERE CONSI DERED; (C) PROVI DE THE
ARMY' S RATI ONAL FOR THE ALTERNATI VE SELECTED;, (D) PRESENT THE ARMY' S
FI NAL ARAR DECI SION, (E) SUMVARI ZE THE S| GNI FI CANT COMMVENTS RECEI VED
REGARDI NG THE | RA AND THE ARMY' S RESPONSES TO THOSE COWMVENTS; AND (F)
ESTABLI SH AN | RA DEADLI NE FOR COVPLETI ON OF THE I RA, | F APPROPRI ATE.

EACH OF THE ABOVE | SSUES |'S ADDRESSED I N TH S DOCUMENT. COMMENTS
REGARDI NG THE DRAFT FI NAL ALTERNATI VES ASSESSMENT FOR OTHER

CONTAM NATI ON SOURCES | NTERI M RESPONSE ACTI ON, SHELL SECTI ON 36 TRENCHES
(SHELL 1989A) WERE ADDRESSED | N WRI TTEN RESPONSES | NCLUDED | N THE FI NAL
ALTERNATI VES ASSESSMENT FOR OTHER CONTAM NATI ON SOURCES | NTERI M RESPONSE
ACTI ON, SHELL SECTI ON 36 TRENCHES (SHELL 1990) AND ARE SUBSTANTI VELY

| NCORPCRATED | NTO THI' S DOCUMENT, WHERE APPROPRI ATE.

STRATEG ES AND SYSTEM ALTERNATI VES WERE EVALUATED BASED ON THEI R ABILITY
TO MEET THE OBJECTI VE OF THE | RA AND ACH EVE THE CRI TERI A OF PROTECTI ON
OF HUMAN HEALTH AND THE ENVI RONVENT, REASONABLENESS OF COST,

COST- EFFECTI VENESS, ATTAI NVENT OF ARARS TO THE NAXI MUM EXTENT

PRACTI CABLE, TI MELI NESS, AND CONSI STENCY W TH AND CONTRI BUTI ON TO THE

FI NAL RESPONSE ACTI ON. THE PREFERRED ALTERNATIVE | S A PHYSI CAL BARRI ER
(E.G, SLURRY WALL OR SHEET PILING THAT ENCI RCLES THE TRENCHES AND A
SO L AND VECETATI VE COVER TO EFFECTI VELY ELI M NATE RECHARGE AND THE
CONSEQUENTI AL NEED TO EXTRACT GROUNDWATER

#SD
SI TE DESCRI PTI ON

LOCATI ON AND SI TE HI STORY

THE SHELL TRENCHES ARE LOCATED | N THE SOUTH CENTRAL PORTI ON OF SECTI ON
36 OF THE RVA (FIGURE 2-1). THEY WERE USED FROM 1952 TO 1965 FOR LAND
DI SPOSAL OF LI QUI D AND SOLI D WASTES GENERATED FROM THE MANUFACTURE OF
PESTI CI DES | N THE SOUTH PLANTS. ALTHOUGH NO DEFI NI TI VE RECORDS EXI ST,
THE SI TE OF THE TRENCHES MAY ALSO HAVE BEEN USED FOR Di SPOSAL BY THE
ARMY PRI OR TO 1952 (SHELL 1982).

APPROXI MATELY THI RTY- ONE TRENCHES, LOCATED | N El GHTEEN EAST- VEST

TRENDI NG ROA5, WERE EXCAVATED, PARTIALLY FI LLED W TH LABCRATCRY AND
PLANT WASTES, AND COVERED W TH EXCAVATED SO LS (FIGURE 2-2). THE
TRENCHES WERE EXCAVATED FROM 5 TO 10 FEET BELOW THE SURFACE OF THE
GROUND. THEY ARE BETWEEN 10 AND 20 FEET W DE AND ARE SEPARATED BY 3 TO
23 FEET OF UNDI STURBED SO L (HLA 1986). THE TRENCHES AND SURROUNDI NG
BERMS COVER APPROXI MATELY 8 ACRES.

A VAR ETY OF ORGANI C AND | NORGANI C COVPOUNDS CONTAI NED I N BULK CR
DRUMMVED PRCCESS | NTERVEDI ATES, OFF- SPECI FI CATI ON PRODUCT, AND LABCRATCRY
SAMPLE FILTERS -- AS WELL AS RAGS, PLASTIC AND METAL CANS, GLASS JARS,
PIPING PIPE FI TTI NGS, AND | NSULATION -- WERE DI SPOSED I N THE TRENCHES.
THE EXACT COVPCSI TI ON AND QUANTI TI ES OF THE ASSORTED WASTES DI SPCSED | N
THE TRENCHES ARE NOT KNOM.

HYDROGELOGY

THE TRENCHES ARE UNDERLAIN BY 8 TO 17 FEET OF MODERATELY WELL- SCRTED,

FI NE- GRAI NED, UNCONSOLI DATED SAND | NTERPRETED TO BE ECLIAN IN CRIG N
(FIGURE 2-3). TH' S EQLIAN SAND UNNT IS UNDERLAIN BY 6 TO 11 FEET COF
SILTY CLAY I NTERPRETED TO BE ELUM AL IN ORRA N THE ELUM AL CLAY UNI T
FORMS A LAYERS OF LOW PERMEABI LI TY THAT | NH BI TS THE VERTI CAL M GRATI ON
OF CONTAM NANTS FROM THE TRENCHES.



TWD HYDROGEOLOGI C UNI TS, CORRESPONDI NG TO THE ECLI AN AND ELUVI AL UNI TS,
HAVE BEEN | DENTI FI ED | N THE TRENCH AREA. THE WATER TABLE BENEATH THE
TRENCHES OCCURS | N THE EOLI AN SAND UNI T APPROXI MATELY 6 TO 12 FEET
BENEATH GROUND SURFACE (FI GURE 2-4). GROUNDWATER IN TH'S UNI T FLOAS
FROM THE SOUTH TO THE NORTH NORTHWEST. THE ESTI MATED HYDRAULI C
CONDUCTIVITY 1S 1 X (10-3) TO5 X (10-3) OM SEC.

THE ELUM AL CLAY UNIT FORVS A LAYER OF LOW PERVEABI LI TY UNDERLYI NG THE
SATURATED ECLI AN SAND UNIT. I N CORE SAMPLES, | T APPEARS MO ST BUT MNAY
NOT BE SATURATED. ASSUM NG SATURATI ON, THE ESTI MATED VERTI CAL HYDRAULI C
CONDUCTIVITY IS 1 X (10-6) CM SEC OR LESS.

LOCAL RECHARGE TO THE EOLI AN SAND UNIT IS BELI EVED TO OCCUR WTHI N THE
TRENCH AREA. BASED ON ESTI MATES OF FLOW AND RECHARCGE, LOCAL RECHARGE
MAY ACCOUNT FOR A SI GNI FI CANT PORTION (1.E., UP TO 100 PERCENT) OF
GROUNDWATER FLOW THRQUGH THE TRENCHES.

NATURE AND EXTENT OF CONTAM NATI ON

THE SHELL TRENCHES HAVE BEEN SHOMN TO BE A SOURCE OF SO L AND
GROUNDWATER CONTAM NATI ON FOR NUMERCUS VOLATI LE AND SEM - VOLATI LE
COVPOUNDS ( EBASCO 1987 AND 1988; SHELL 1989A AND 1989B). IN ADDITION, A
DENSE NON- AQUECUS PHASE LI QUI D (DNAPL) WAS FOUND | N ONE WELL

APPROX| MATELY 100 FEET NORTH OF THE NORTHERNMOST TRENCH. THE DNAPL HAS
A SPECI FI C GRAVI TY OF 1.324 AND A KI NEMATI C VI SCOSI TY OF 17. 30

CENTI STOKE (1.E., ONE AND ONE- THI RD TI MES DENSER AND TVENTY TI MES MORE
VI SCOUS THAN WATER). | T CONSI STS OF ORGANOCHLORI NE PESTI Cl DES, VOLATI LE
HALOGENATED ORGANI C COVPOUNDS, AND SEM - VOLATI LE HALOGENATED ORGANI C
COVPOUNDS.  BASED ON THE COMPCSI TI ON OF THE DNAPL AND | TS PROXIM TY TO
THE SITE, THE DNAPL |'S BELI EVED TO HAVE ORI Gl NATED FROM THE SHELL TRENCHES.

# RA
I NTERI M RESPONSE ACTI ON OBJECTI VE

THE OBJECTIVE OF THHS IRA IS TO REDUCE THE LATERAL M GRATI ON CF

DI SSOLVED AND SEPARATE- PHASE (1. E., DNAPL) CONTAM NANTS EMANATI NG FROM
THE SHELL TRENCHES. THE VERTI CAL M GRATI ON OF CONTAM NANTS IS | NH Bl TED
BY THE ELUVI AL CLAY UNIT DESCRI BED IN SECTION 2. O

#1 RAA

I NTERI M RESPONSE ACTI ON ALTERNATI VES

THE PREFERRED ALTERNATI VE FOR TH S | RA WAS SELECTED BY (A) EVALUATI NG
ALTERNATI VE STRATEG ES (I.E., GENERAL | NTERI M RESPONSE ACTI ONS) AGAI NST
CRITERI A LI STED I N THE FEDERAL FACI LI TY AGREEMENT, (B) SELECTING A
PREFERRED STRATEGY, (D) COVBI NI NG APPROPRI ATE TECHNOLOG ES | NTO SYSTEM
ALTERNATI VES, (E) EVALUATI NG THE SYSTEM ALTERNATI VES BASED ON THE SAME
CRITERIA, AND (F) SELECTI NG A PREFERRED SYSTEM ALTERNATI VE BASED ON | TS
ABILITY TO MEET THE | RA CRI TERI A.

THE CRI TERI A USED TO ASSESS STRATEGY AND SYSTEM ALTERNATI VES ARE
SPECI FI ED I N THE FEDERAL FACI LI TY AGREEMENT AND | NCLUDED:

(1) PROTECTI ON OF HUMAN HEALTH AND THE ENVI RONVENT;
(2) REASONABLENESS OF COST;
(3) OOST- EFFECTI VENESS;

(4) ATTAI NVENT OF APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS



(ARARS), TO THE MAXI MUM EXTENT PRACTI CABLE;
(5) TI MELI NESS; AND

(6) CONSI STENCY W TH AND CONTRI BUTI ON TO THE EFFI CI ENT PERFORVANCE OF
THE FI NAL RESPONSE ACTI ONS, TO THE MAXI MUM EXTENT PRACTI CABLE.

ALTERNATI VE STRATEG ES

THE STRATEG ES THAT WERE CONSI DERED FOR TH S | RA ARE:
(1) NO ACTI ON:

(2) NMONI TORI NG MAI NTENANCE;

(3) EXCAVATI O\

(4) I'N-SI TU REMEDI ATI ON;  AND

(5) CONTAI NVENT

EACH STRATEGY WAS EVALUATED BASED ON I TS ABI LI TY TO MEET THE | RA
CRITERFA. HOWEVER |F A STRATEGY DI D NOT MEET THE OBJECTI VE OF THE | RA
-- WHICH IS TO REDUCE THE LATERAL M GRATI ON OF CONTAM NANTS ENMANATI NG
FROM THE SHELL TRENCHES | T WAS ELI M NATED W THOUT DI SCUSSION CF I TS
ABILITY TO MEET ANY CF THE | RA CRITER A

NO ACTI ON

THE NO ACTI ON ALTERNATI VE WAS ELI M NATED AS A STRATEGY FOR THI S | RA
BECAUSE | T DOES NOT MEET THE OBJECTIVE OF THE | RA, WHICH I S TO REDUCE
THE LATERAL M GRATI ON OF CONTAM NANTS ENMANATI NG FROM THE SHELL TRENCHES.

MONI TORI NG MAI NTENANCE

A MONI TORI NG MAI NTENANCE STRATEGY CONSI STS OF (1) MONI TORI NG GROUNDWATER
AND Al R AT SUFFI Cl ENT FREQUENCI ES TO ENSURE KNOALEDGE OF ANY CHANGE | N
THE EXTENT OF CONTAM NATI ON UNTI L | MPLEMENTATI ON OF THE FI NAL REMEDY,
AND (2) | MPLEMENTI NG | NSTI TUTI ONAL CONTRCOLS TO PREVENT OR REDUCE HUVAN
AND NON- HUMAN BI OTI C ACCESS TO THE AREA OF CONTAM NATION.  SIM LAR TO
THE NO ACTI ON STRATEGY, THE MONI TORI NG MAI NTENANCE STRATEGY WAS

ELI M NATED BECAUSE | T DID NOT MEET THE OBJECTI VE OF THE | RA.

EXCAVATI ON

AN EXCAVATI ON STRATEGY CONSI STS OF REMOVAL OF THE CONTENTS OF THE
TRENCHES AND CONTAM NATED SO LS, FOLLOWED BY TEMPORARY STCRACE CF THE
REMOVED MATERI AL AND/ OR TREATMENT AND DI SPOSAL OF THESE MATERI AL.
ALTHOUGH AN EXCAVATI ON STRATEGY MEETS THE | RA OBJECTI VE OF REDUCI NG THE
LATERAL M GRATI ON OF CONTAM NANTS EMANATI NG FROM THE SHELL TRENCHES, I T
DCES NOT MEET THE | RA CRITERI A OF TI MELI NESS, REASONABLENESS OF COST, OR
COST- EFFECTI VENESS.

EXCAVATI ON, WASTE CHARACTERI ZATI ON, AND EVALUATI ON AND | MPLEMENTATI ON OF
TREATMENT TECHNOLOG ES OR CONSTRUCTI ON OF AN | NTERI M WASTE STCORAGE

FACI LI TY WOULD REQUI RE SI GNI FI CANT PERI ODS OF TI ME (FOUR TO FI VE YEARS)
AND BE VERY COSTLY (POTENTI ALLY $100 M LLION OR MORE). THE LARCE TI ME
PERI CDS AND COSTS ESTI MATED FOR THI S STRATEGY RESULT FROM THE
HETEROGENEI TY, COWPLEXI TY, AND CHARACTER OF THE MATERI ALS IN THE
TRENCHES.

I N COVPARI SON TO CONTAI NMVENT (WH CH MEETS THE OBJECTI VE OF THE | RA AND
ATTAINS ALL THE | RA CRITER A), EXCAVATI ON AND WASTE CHARACTERI ZATION | S



NOT TI MELY, REASONABLE I N COST, OR COST-EFFECTIVE. FOR THESE REASONS,
I T WAS ELI M NATED AS A VI ABLE STRATEGY FOR TH S | RA.

I N-SI TU REMEDI ATI ON

I N-SI TU REMEDI ATI ON COVPRI SES TREATMENT TECHNOLOQ ES THAT ARE CONDUCTED
IN PLACE (1.E, WTHOUT EXCAVATI NG OR EXTRACTI NG ANY MATERI ALS). THESE
TECHNOLOG ES | NCLUDED VI TRI FI CATI ON AND VACUUM VENTI NG VACUUM VENTI NG
WAS ELI M NATED BECAUSE | T WAS NOT APPROPRI ATE FOR THE LARCE

CONCENTRATI ONS OF CONTAM NANTS | N THE SHELL TRENCHES. W TR FI CATI ON WAS
ELI M NATED BECAUSE OF THE UNPREDI CTABLE RELATI ONS THAT M GHT OCCUR | N
THE PRESENCE OF METAL DRUVB CONTAI NI NG ORGANI C LI QUI DS.

CONTAI NVENT

A CONTAI NVENT STRATEGY CONSI STS OF A PHYSI CAL BARRI ER, RECOVERY TRENCH,
OR GROUNDWATER | NTERCEPTI ON SYSTEM THAT | NHI BI TS THE LATERAL M GRATI ON
OF CONTAM NANTS AWAY FROM THE SHELL TRENCHES. | T MEETS THE OBJECTI VE OF
THE | RA AS VELL AS ALL THE IRA CRITERIA. A CONTAI NMENT STRATEGY
PROTECTS HUVAN HEALTH AND THE ENVI RONMENT BY | NH Bl TI NG CONTAM NANT

M GRATION I T |'S REASONABLE | N COST AND COST- EFFECTI VE (1. E., LESS THAN
$3 MLLION); | T CAN BE EXPECTED TO MEET ARARS TO THE MAXI MUM EXTENT
PRACTI CABLE AND CAN BE | MPLEMENTED I N A TI MELY MANNER ( TWD YEARS OR
LESS); AND I T CAN REASONABLY BE ASSUMED TO BE CONSI STENT W TH AND
CONTRI BUTE TO THE EFFI CI ENT PERFORVMANCE OF THE FI NAL RESPONSE ACTI ON BY
REDUCI NG THE SPREAD OF CONTAM NATI ON DURI NG THE | RA.

I N SUMVARY, A CONTAI NVENT STRATEGY FULFI LLS ALL THE ASSESSMENT CRI TERI A

REQUI RED FCR | NTERI M RESPONSE ACTI ONS UNDER THE FEDERAL FACI LI TY

AGREEMENT, WH LE THE OTHER STRATEG ES DO NOT. FOR THESE REASONS,

CONTAI NVENT 1S SELECTED AS THE PREFERRED STRATEGY FCR THE SHELL TRENCHES | RA.

SYSTEM ALTERNATI VES

THREE SYSTEM ALTERNATI VES THAT ACH EVE THE STRATEGY OF CONTAI NVENT WERE
DEVELCPED AND EVALUATED USI NG THE | RA CRITERI A LI STED I N THE BEG NNI NG
OF TH S CHAPTER  THEY ARE

(1) CONSTRUCTI NG AND OPERATI NG A RECOVERY TRENCH DOANDI P AND
DOMGRADI ENT OF THE SHELL TRENCHES AND EXTRACTI NG
GROUNDWATER AND DNAPLS;

(2) ENCIRCLING THE SHELL TRENCHES W TH A PHYS| CAL BARRI ER AND
EXTRACTI NG GROUNDWATER, AND

(3) ENCIRCLING THE SHELL TRENCHES W TH A PHYS| CAL BARRI ER AND
CONSTRUCTI NG A SO L AND VEGETATI VE COVER

ALL OF THE ABOVE SYSTEM ALTERNATI VES MEET THE OBJECTI VE OF THE | RA, ARE
PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONVENT, CAPABLE OF ACHI EVI NG
ARARS TO THE MAXI MUM EXTENT PRACTI CABLE, TI MELY, REASONABLE I N COST, AND
CONSI STENT W TH THE FI NAL RESPONSE ACTI ONS TO THE MAXI MUM EXTENT

PRACTI CABLE. THEREFORE, THEY WERE PRI MARY EVALUATED ON

COST- EFFECTI VENESS AND FUNCTI ONAL ADVANTAGES CR DI SADVANTAGES.

CONSTRUCTI NG AND COPERATI NG A RECOVERY TRENCH DOMDI P AND DOANGRADI ENT
AND EXTRACTI NG GROUNDWATER AND DNAPLS

THE FI RST ALTERNATI VE CONSI STS OF CONSTRUCTI NG A RECOVERY TRENCH DOMNDI P
AND DOMNGRADI ENT OF THE SHELL TRENCHES. THE RECOVERY TRENCH WOULD BE
KEYED | NTO THE ELUVI AL CLAY. CGROUNDWATER AND DNAPLS WOULD BE COLLECTED
I N AND EXTRACTED FROM THE RECOVERY WASTEWATER FACI LI TY; DNAPLS WOULD BE
PLACED I N AN ONSI TE TEMPORARY STCRACGE FACI LI TY.



THE POTENTI AL ADVANTAGE OF THI S ALTERNATI VE |'S THAT I T ACTI VELY REMOVES
CONTAM NANTS FROM THE SHELL TRENCHES SI TE. HOWEVER, THE TOTAL AMOUNT OF
CONTAM NANTS THAT WOULD BE REMOVED FROM THE SI TE DURING THE IRA | S

I NSI GNI FI CANT RELATI VE TO THE TOTAL AMOUNT OF CONTAM NANTS THAT EXI ST AT
THE SI TE BECAUSE OF THE H GH VI SCOSI TY (I.E., TWENTY TIMES THAT OF
WATER) AND CONSEQUENTLY LOW FLOARATES OF DNAPL.

THE PRESENT VALUE OF TH S ALTERNATI VE | S ESTI MATED TO BE APPROXI MATELY
$2,900,000. THI'S COST IS NEARLY DOUBLE I N COST TO THE THI RD ALTERNATI VE
(SECTION 4.2.3) AND I'S NOT JUSTI FI ED BY A COMVENSURATELY H GHER LEVEL OF
CONTAI NVENT THAN THE THI RD ALTERNATI VE. FOR THESE REASONS, I T IS NOT
BELI EVED TO BE COST- EFFECTI VE AND | S ELI M NATED AS A VI ABLE ALTERNATI VE
FOR TH S | RA

ENCI RCLI NG SHELL TRENCHES W TH A PHYSI CAL BARRI ER AND EXTRACTI NG GROUNDWATER

THE SECOND ALTERNATI VE CONSI STS OF ENCI RCLI NG THE TRENCHES W TH A
PHYSI CAL BARRI ER AND REGULATI NG WATER LEVELS W THI N THE ENCLOSURE BY
EXTRACTI NG GROUNDWATER. THE PHYSI CAL BARRI ER WOULD BE KEYED | NTO THE
ELUVI AL CLAY. EXTRACTED GROUNDWATER WOULD BE TREATED I N THE CERCLA
WASTEWATER FACI LI TY. DNAPLS WOULD NOT BE EXTRACTED.

THI' S ALTERNATI VE HAS THE POTENTI AL ADVANTAGE OF NAI NTAI NI NG A REVERSE
GRADI ENT ACRCSS THE PHYSI CAL BARRI ER.  HOWNEVER, BECAUSE THE SATURATED
THI CKNESS OF ECLI AN SEDI MENTS IS SO SMALL AND THE LI FE OF THE | RA SO
SHORT, A REVERSE GRADI ENT IS NOT NECESSARY TO EFFECTI VELY CONTAI N
CONTAM NANTS DURI NG THI S | RA

THE PRESENT VALUE OF TH S ALTERNATI VE | S ESTI MATED TO BE APPROXI MATELY
$2, 900, 000. SIMLAR TO THE FI RST ALTERNATIVE, TH' S ALTERNATI VE I S
NEARLY TW CE AS EXPENSI VE AS THE THI RD ALTERNATI VE W THOUT A
COWMMVENSURATELY HI GHER LEVEL OF CONTAI NVENT. THEREFCRE, I T IS NOT
COST- EFFECTI VE AND |'S ELI M NATED AS A VI ABLE ALTERNATIVE FOR TH S | RA.

ENCI RCLI NG SHELL TRENCHES W TH A PHYSI CAL BARRI ER AND CONSTRUCTI NG A
SO L AND VECETATI VE COVER

THE TH RD ALTERNATI VE CONSI STS OF ENCI RCLI NG THE SHELL TRENCHES WTH A
PHYSI CAL BARRI ER AND PROVI DI NG A SO L AND VEGETATI VE COVER TO INHI BI T
RECHARCE. THE PHYSI CAL BARRI ER WOULD BE KEYED | NTO THE ELUVI AL CLAY.
THE SO L AND VEGETATI VE COVER WOULD EFFECTI VELY ELI M NATE RECHARGE AND,
THEREFORE, ELI M NATE THE NEED TO EXTRACT GROUNDWATER FROM W THI N THE
ENCLOSURE.

THE PRI MARY FUNCTI ONAL ADVANTAGES OF ENCI RCLI NG THE TRENCHES AND

ELI M NATI NG RECHARGE ARE M NI VAL CPERATI ON AND MAI NTENANCE. BOTH
GROUNDWATER AND DNAPLS W THI N THE ENCLOSURE WOULD BE CONTAI NED, BUT

NEI THER WOULD NEED TO BE EXTRACTED CR TREATED AS PART OF TH S | RA

THESE FUNCTI ONAL ADVANTAGES RESULT I N LOAER COSTS THAN THE OTHER
ALTERNATI VES THAT RECOVER GROUNDWATER ANDY OR DNAPLS FCOR SI M LAR

EFFECTI VENESS. THE PRESENT VALUE OF THI S ALTERNATI VE | S ESTI MATED TO BE
APPROXI MATELY $1, 500, 000. TH S COST | S APPROXI MATELY ONE- HALF THAT OF
THE FI RST TWD ALTERNATI VES.

TH' S TH RD ALTERNATI VE | S PROTECTI VE OF HUMAN HEALTH AND THE

ENVI RONMENT, | S REASONABLE | N COST, COST- EFFECTI VE, CAN BE EXPECTED TO
ACHI EVE ARARS TO THE MAXI MUM EXTENT PRACTI CABLE, CAN BE | MPLEMENTED I N A
TIMELY MANNER, AND |'S EXPECTED TO BE CONSI STENT W TH AND CONTRI BUTE TO
THE EFFI G ENT PERFORVANCE OF THE FI NAL RESPONSE ACTI ON.  FOR THESE
REASONS, | T IS SELECTED AS THE PREFERRED ALTERNATI VE FOR TH S | RA.

#CE



CHRONOLOGY COF EVENTS

THE SI GNI FI CANT EVENTS THAT LEAD TO THE DECI SI ON TO SELECT A CONTAI NVENT
SYSTEMWTH A SO L AND VEGETATI VE COVER AS THE PREFERRED ALTERNATI VE FOR
THE SHELL SECTI ON 36 TRENCHES | RA ARE AS FOLLOWE:

DATE EVENT

JUNE 1987 THE STATE OF COLORADO, SHELL O L COWPANY, US EPA, AND
US ARMY AGREED TO 13 | NTERI M RESPONSE ACTI ONS
(I NCLUDI NG THE SHELL SECTI ON 36 TRENCHES) .

JUNE 1987 THE US ARWY COVPLETED FI NAL PHASE | CONTAM NATI ON
ASSESSMENT REPCRT, SITE 36-3: | NSECTI ClDE PIT,
VERSI ON 3.3 (EBASCO 1987).

SEPTEMBER 1988 THE US ARMY COWVPLETED FI NAL PHASE || DATA ADDENDUM
SI TE 36-3: INSECTICIDE PIT, VERSION 3. 1.

FEBRUARY 1988 PROPCSED CONSENT DECREE LODGED | N THE CASE OF US V. SHELL
O L COVPANY W TH THE US DI STRI CT COURT | N DENVER,
OCOLORADO.  THE CONSENT DECREE SPECI FIED 13 I NTER M
RESPONSE ACTI ONS (| NCLUDI NG THE SHELL SECTI ON 36
TRENCHES) .

FEBRUARY 1989 THE FEDERAL FACI LI TY AGREEMENT SPECI FI ED THAT THE SHELL
SECTI ON 36 TRENCHES SI TE | S ONE OF SEVERAL SI TES WHERE
I NTERI M RESPONSE ACTI ONS ARE PROPOSED.

SEPTEMBER 1989 SHELL O L COVPANY SUBM TTED DRAFT FI NAL ALTERNATI VES
ASSESSMENT FOR OTHER CONTAM NATI ON SOURCES, | NTERI M
RESPONSE ACTI ON, SHELL SECTI ON 36 TRENCHES, RVA
(SHELL 1989A) TO THE US ARWY. THE ARMY | SSUED TH S
REPORT TO THE ORGANI ZATI ONS AND THE STATE ON
SEPTEMBER 29, 1989 FOR REVI EW AND COMMENT. RESULTS
OF FI ELD | NVESTI GATI ONS AND PROPCSED ALTERNATI VES
VWERE PRESENTED. CONTAI NVENT WAS RECOMMVENDED AS THE
PREFERRED STRATEGY.

NOVEMBER 1989 SHELL O L COVPANY RECEI VED COMVENTS FROM THE US EPA, US
ARMY, US DO, AND THE STATE ON THE DRAFT FI NAL
ALTERNATI VES ASSESSMENT FOR OTHER CONTAM NATI ON SOURCES,
I NTERI M RESPONSE ACTI ON, SHELL SECTI ON 36 TRENCHES, RVA ON
NOVEMBER 2, 1989.

DECEMBER 1989 SHELL O L COVPANY SUBM TTED RESULTS OF FI ELD
I NVESTI GATI ONS CONDUCTED AUGUST AND SEPTEMBER 1989, SHELL
SECTI ON 36 TRENCHES, ROCKY MOUNTAI N ARSENAL ( SHELL 1989B)
TO THE US ARMY. THE ARMY | SSUED TH S REPORT TO THE
ORGANI ZATI ONS AND THE STATE ON DECEMBER 21, 1989.

#Dl RA
DESCRI PTI ON OF THE | NTERI M RESPONSE ACTI ON

THE SELECTED STRATEGY FOR THE SHELL TRENCHES | RA | S CONTAI NMVENT. EACH
OF THE THREE SYSTEM ALTERNATI VES DESCRI BED | N SECTI ON 4.2 ARE VI ABLE
OPTI ONS THAT MEET THE OBJECTI VE OF THE | RA, ARE PROTECTI VE OF HUMAN
HEALTH AND THE ENVI RONVENT, CAN ATTAI N ARARS TO THE NMAXI MUM EXTENT
PRACTI CABLE, AND CAN BE | MPLEMENTED ON A TI MELY BASIS. ON A COST BASI S,
THE PHYSI CAL BARRI ER ENCI RCLI NG THE TRENCHES WTH A SO L AND VEGETATI VE
COVER (1.E., PASSIVE CONTAI NVENT) |'S THE MOST REASONABLE AND

COST- EFFECTI VE.



FOR THESE REASONS, THE PREFERRED | NTERI M RESPONSE ACTI ON CONSI STS CF A
PHYSI CAL BARRI ER ENCI RCLI NG THE TRENCHES AND A SO L AND VECETATI VE
COVER. THE PHYSI CAL BARRIER WLL BE KEYED I NTO THE ELUMI AL CLAY. THE
EXACT LOCATI ON AND NORTHERNMOST EXTENT OF THE PHYSI CAL BARRI ER WLL BE
BASED ON ALL AVAI LABLE DATA DURI NG ENG NEERI NG DESIGN. THE SO L AND
VEGETATI VE COVER W LL BE CONSTRUCTED TO PREVENT RECHARCE AND THE
CONSEQUENTI AL RI SE OF WATER LEVELS W THI N THE ENCLOSURE.

I N ADDI TI ON TO A PASSI VE CONTAI NMENT SYSTEM A FI ELD | NVESTI GATI ON CF
DNAPLS THAT MAY EXI ST DOANGRADI ENT AND DOMWNDI P OF THE KNOWN LOCATI ON CF
DNAPLS (I.E., WELL 36517) WLL BE CONDUCTED. BASED ON THE RESULTS OF
THE | NVESTI GATI ON, AN | NTERI M RESPONSE ACTI ON (I F NECESSARY) WLL BE
PROPOSED EI THER AS A MODI FI CATION OF TH' S | RA PURSUANT TO PARAGRAPH
22.16 OF THE FEDERAL FACILITY AGREEMENT OR AS A SEPARATE, NEWIRA
PURSUANT TO PARAGRAPH 22.1(1) OF THE FEDERAL FACI LI TY AGREEMENT.

THE MAJOR ASSUMPTI ONS UPON WHI CH THE SELECTI ON OF THI S PASSI VE

CONTAI NVENT SYSTEM ALTERNATI VE | S BASED W LL BE VERI FI ED DURI NG THE
PREPARATI ON OF THE | MPLEMENTATI ON DOCUMENT FOR TH S | RA. | F DI FFERENCES
BETWEEN THE ASSUMED AND ACTUAL CONDI TI ONS ARE SI GNI FI CANT, THE SELECTI ON
OF TH' S ALTERNATI VE MAY BE RE- EVALUATED.

# P
I RA PRCCESS

THE | RA PROCESS FOR THE SHELL TRENCHES | RA | S AS FOLLOWE:

1. AS LEAD PARTY, SHELL PREPARED A DRAFT FI NAL ALTERNATI VES ASSESSMENT
FOR OTHER CONTAM NATI ON SOURCES, | NTERI M RESPONSE ACTI ON, SHELL SECTI ON
36 TRENCHES, RVA. THE REPORT WAS SUBM TTED TO THE US ARWY FOR | SSUANCE
TO THE DEPARTMENT OF I NTERIOR (DO) AND THE OTHER ORGANI ZATI ONS AND THE
STATE FOR REVI EW AND COMVENT. COMMENTS WERE SUBM TTED BY THE US ARMY,
US DA, US EPA, AND THE STATE.

2. AFTER THE | SSUANCE OF THE DRAFT FI NAL ALTERNATI VES ASSESSMENT, DNAPLS
WERE DI SCOVERED I N A VELL AT THE SITE. BASED ON TH S DI SCOVERY AND ON
CONCERNS ABOUT ADEQUATE TI ME FOR REVI EW BY THE US EPA AND THE STATE, THE
DATES FOR | SSUANCE OF BOTH THE FI NAL ALTERNATI VES ASSESSMENT AND THE
PROPOSED DECI SI ON DOCUMVENT WERE POSTPONED TO JANUARY 26, 1990.

3. SHELL, DA, AND THE OTHER ORGAN ZATI ONS AND STATE W LL BE AFFORDED
THE CPPORTUNI TY TO PARTI G PATE, AT THE RVA COW TTEE LEVEL, IN THE
| DENTI FI CATI ON AND SELECTI ON OF ARARS PERTI NENT TO THI S | RA.

4. AS LEAD PARTY, SHELL SUBM TS TH S PROPCSED DECI SI ON DOCUMENT FOR THE
SHELL SECTI ON 36 TRENCHES | RA TO THE US ARMY FCR | SSUANCE TO THE DO AND
OTHER ORGANI ZATI ONS AND STATE. | T I NCLUDES THE ARMY' S FI NAL ARARS

DECI SION.  UPON | SSUANCE, THE PROPCSED DECI SI ON DOCUMENT |'S SUBJECT TO A

30 DAY PUBLI C COMMENT PERI CD DURI NG WHI CH THE OTHER ORGANI ZATI ONS AND

STATE, THE DA, OR ANY OTHER PERSON MAY COMMVENT ON I T. Tl ME PERM TTI NG

THE ARMY SHALL HOLD AT LEAST ONE PUBLI C MEETI NG DURI NG THE COMVENT

PERI CD TO | NFORM THE COVMWMUNITY IN THE VI NI TY OF THE ARSENAL ABQUT THI S | RA

5. PROWPTLY AFTER THE CLCSE OF THE COMMVENT PERICD, SHELL WLL SUBM T THE
DRAFT FI NAL DECI SI ON DOCUMENT FOR THE SHELL TRENCHES | RA TO THE US ARW
FOR TRANSM TTAL TO THE DO AND OTHER CRGAN ZATI ONS AND STATE.

6. WTHI N 20 DAYS AFTER | SSUANCE OF THE DRAFT FI NAL DECI SI ON DOCUMENT
FOR THE SHELL TRENCHES | RA, AN ORGAN ZATION (I NCLUDI NG THE STATE IF IT
HAS AGREED TO BE BOUND BY THE DI SPUTE RESCLUTI ON PROCESS, AS REQUI RED BY
THE FEDERAL FACI LI TY AGREEMENT, OR DA UNDER Cl RCUMBTANCES SET FORTH I N
THE FEDERAL FACI LI TY AGREEMENT) MAY | NVOKE DI SPUTE RESCLUTI ON. DI SPUTE



RESCLUTI ON MAY CONCERN El THER THE PROPCSED | RA OR THE ARMY' S ARAR DECI SI O\

7. AFTER THE CLCSE OF THE PERI OD | NVCKI NG DI SPUTE RESOLUTI ON (I F DI SPUTE
RESOLUTI ON IS NOT | NVOKED) OR AFTER THE COWPLETI ON OF DI SPUTE RESOLUTI ON
(I'F INVOKED), SHELL SHALL SUBM T A FI NAL DECI S| ON DOCUMENT FOR THE SHELL
TRENCHES | RA TO THE ARMY. THE FI NAL DECI SI ON DOCUMENT W LL | NCLUDE
COWENTS RECEI VED ON THE PROPGSED DECI SI ON DOCUMENT AND RESPONSES TO
THOSE COMMENTS.  THE ARMY SHALL THEN | SSUE A FI NAL DECI SI ON DOCUMENT TO
THE OTHER ORGANI ZATI ONS, THE STATE, AND DO . |F DI SPUTE RESCLUTI ON HAS
BEEN | NVOKED, THE DECI SI ON MAY BE SUBJECT TO JUDI Cl AL REVIEWIN
ACCORDANCE W TH SECTI ON 39. 2 OF THE FEDERAL FACI LI TY AGREEMENT.

8. FOLLOWN NG | SSUANCE OF THE FI NAL | RA DECI SI ON DOCUMENT, SHELL SHALL BE
THE LEAD PARTY RESPONSI BLE FOR DESI GNI NG AND | MPLEMENTI NG THE I RA I N
CONFORVMANCE W TH THE DECI SI ON DOCUMENT.  SHELL SHALL | SSUE A DRAFT

| MPLEMENTATI ON DOCUMENT TO THE DA AND THE OTHER ORGANI ZATI ONS FCR

REVI EWAND COMVENT. THI'S DRAFT | MPLEMENTATI ON DOCUMENT SHALL | NCLUDE

FI NAL DRAW NGS AND SPECI FI CATI ONS, FI NAL DESI GN ANALYSES, A COST

ESTI MATE, AND A SCHEDULE FOR | MPLEMENTATI ON OF THE | RA.

9. AS LEAD PARTY FOR DESI GN AND | MPLEMENTATION OF THI S I RA, SHELL WLL

| SSUE THE FI NAL | MPLEMENTATI ON DOCUMENT, AS DESCRI BED ABOVE, AND WLL BE
RESPONSI BLE FOR | MPLEVENTI NG THE | RA | N ACCORDANCE W TH THE | RA

| MPLEMENTATI ON DOCUMENT.

#ARAR
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS FCOR THE REMEDI ATI ON
OF OTHER CONTAM NATI ON SOURCES ( SECTI ON 36 TRENCHES) | NTERI M RESPONSE ACTI ON.

I NTRODUCTI ON

THESE APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)
ADDRESS A SPECI FI C AREA | DENTI FI ED FOR EVALUATI ON FOR REMEDI ATI ON PRI OR
TO THE | SSUANCE OF A RECORD OF DECI SI ON (RCD) FOR THE ONPOST OPERABLE
UNIT OF THE ROCKY MOUNTAI N ARSENAL. THE REMEDI AL ACTI ONS SELECTED

I N\VOLVE MONI TORI NG FOR THE ARMY TRENCHES AND A CONTAI NVENT APPRCACH

I NVOLVI NG A PHYSI CAL BARRI ER AND COVER FOR THE SHELL TRENCHES. SQOVE
STANDARDS ARE DI SCUSSED | N GENERAL TERMS, TO BE FURTHER DEFI NED AS MORE
SPECI FI C REMEDI AL ACTI ONS ARE | DENTI FI ED.

AMBI ENT OR CHEM CAL- SPECI FI C ARARS

AMBI ENT OR CHEM CAL- SPECI FI C REQUI REMENTS SET CONCENTRATION LIM TS CR
RANGES | N VARI QUS ENVI RONMVENTAL MEDI A FOR SPECI FI C HAZARDOUS SUBSTANCES,
PCOLLUTANTS, OR CONTAM NANTS. SUCH ARARS ElI THER SET PROTECTI VE CLEANUP
LEVELS FOR THE CHEM CALS OF CONCERN I N THE DESI GNATED MEDI A CR | NDI CATE
AN APPROPRI ATE LEVEL OF DI SCHARGE BASED ON HEALTH AND RI SK- BASED
ANALYSES AND TECHNOLOG CAL CONSI DERATI ONS.

THE OBJECTIVES OF TH S | RA ARE DI SCUSSED | N THE FI NAL ASSESSMENT
DOCUMENTS. TH S | RA WLL BE | MPLEMENTED PRI OR TO THE FI NAL REMEDI ATI ON
TO BE UNDERTAKEN I N THE CONTEXT OF THE ONPOST OPERABLE UNIT RCD. THE

LI STS OF SPECI FI C CONTAM NANTS | NCLUDED | N THE FI NAL ASSESSMENT
DOCUMENTS HAVE BEEN COVPLETED BASED UPON THE FI ELD DATA CONCERNI NG THESE
SPECI FI C SOURCES. THE MEDI A OF CONCERN HERE ARE THE WATER AND THE SO LS
IN THE TRENCH AREAS CONSI DERED FOR REMEDI ATI ON.  HOWEVER, NO AMBI ENT OR
CHEM CAL SPECI FI C ARARS WERE | DENTI FI ED CONCERNI NG LEVELS OF

CONTAM NANTS FOR SO LS. SINCE THE SELECTED APPROACHES FOR THI S | RA DO
NOT | NVOLVE THE TREATMENT OF GROUNDWATER FROM THE AREA CF EI THER THE
ARMY OR SHELL TRENCHES, NO CHEM CAL SPECI FI C ARARS CONCERNI NG WATER WVEERE
SELECTED FOR TH' S | RA



AR EM SSI ONS

THE APPROACHES SELECTED BY THI S | RA DO NOT | NVOLVE THE OPERATI ON CF ANY
TREATMENT SYSTEM WHI CH W LL RESULT IN AIR EM SSIONS.  THE CAPPI NG I N THE
AREA OF THE SHELL TRENCHES | S EXPECTED TO SUBSTANTI ALLY REDUCE ANY
CURRENT EM SSI ONS COM NG FROM THE SO LS I N THEI R CURRENT STATE. THE
MONI TORI NG TO TAKE PLACE I N THE AREA OF THE ARWY TRENCHES W LL NOT
AFFECT ANY EM SSI ONS THAT MAY ORI G NATE | N THAT AREA, BUT Al R MONI TORI NG
WLL | DENTI FY ANY POTENTI AL CONCERNS REGARDI NG EM SSI ONS FROM TH' S AREA.

THE STANDARDS CONTAI NED AT 40 CFR PART 50 WERE REVI ENED AND DETERM NED
TO BE NEI THER APPLI CABLE NOR RELEVANT AND APPROPRI ATE TO APPLY AS

SPECI FIC LIM TATIONS TO TH'S | RA.  THESE STANDARDS APPLY TO AIR QUALITY
CONTROL REG ONS (AQCR), WHI CH ARE MARKEDLY DI SSI M LAR FROM THE AREA
WTH N WH CH ACTIVITY IS BEI NG CONDUCTED PURSUANT TO THI S I RA. AN ACQCR
I'S GENERALLY A VERY LARGE AREA, COVERI NG MANY SQUARE M LES. THE
TRENCHES COVER AN EXTREMELY SMVALL AREA, FAR SMALLER THAN AN AQCR.  THESE
STANDARDS ARE NOT GENERALLY APPLI ED TO SPECI FI C EM SSI ONS SOURCES, SUCH
AS AUTOMOBI LE TAI LPI PES OR SMOKESTACKS. THESE CONSI DERATI ONS LEAD TO
THE DETERM NATI ON THAT THESE AMBI ENT Al R STANDARDS ARE NEI THER RELEVANT
NOR APPRCPRI ATE TO APPLY AS SPECI FI C LI M TATI ONS W THI N THE CONTEXT CF
TH' S | RA

OTHER Al R STANDARDS, SUCH AS THOSE CONTAI NED AT 40 CFR PARTS 60 AND 61
AND SI M LAR STATE STANDARDS SUCH AS THOSE CONTAI NED AT 5 CCR 1001- 10,
REGULATI ON 8 WERE NOT CONSI DERED AS POTENTI AL ARARS SINCE THE | RA WLL
NOT | NCLUDE A TREATMENT SYSTEM WHI CH CAUSES Al R EM SSI ONS.

LOCATI ON- SPECI FI C ARARS

LOCATI ON- SPECI FI C REQUI REMENTS SET RESTRI CTI ONS ON ACTI VI TI ES, DEPENDI NG
ON THE CHARACTERI STICS OF THE SI TE OR THE | MVEDI ATE ENVI RONVENT, AND
FUNCTI ON LI KE ACTI ON- SPECI FI C REQUI REMENTS.  ALTERNATI VE REMEDI AL

ACTI ONS MAY BE RESTRI CTED OR PRECLUDED, DEPENDI NG ON THE LOCATI ON CR
CHARACTERI STI C OF THE SI TE AND THE REQUI REMENTS THAT APPLY TO I T.

PARAGRAPH 44.2 OF THE FEDERAL FACI LI TY AGREEMENT PROVI DES THAT "W LDLI FE
HABI TAT(S) SHALL BE PRESERVED AND MANAGED AS NECESSARY TO PROTECT
ENDANGERED SPECI ES OF W LDLI FE TO THE EXTENT REQUI RED BY THE ENDANGERED
SPECI ES ACT (16 USC 1531 ET SEG ), M GRATORY BI RDS TO THE EXTENT

REQUI RED BY THE M GRATORY Bl RD TREATY ACT (16 USC 703 ET SEG ), AND BALD
EAGLES TO THE EXTENT REQUI RED BY THE BALD EAG.E PROTECTI ON ACT, 16 USC
688 ET SEG "

VH LE TH'S PROVISION IS NOT AN ARAR, THE STATUTORY REQUI REMENTS ARE

ARARS AND WLL BE COWVPLI ED WTH FCR PURPCSES OF THIS | RA.  BASED ON

VWHERE FACI LI TI ES RELATED TO THI S | RA ARE LI KELY TO BE LOCATED THE ARW
BELI EVES THAT TH S | RA WLL HAVE NO ADVERSE | MPACT ON ANY ENDANGERED
SPECI ES OR M GRATCRY BI RDS OR ON THE PROTECTI ON OF W LDLI FE HABI TATS.
COORDI NATI ON W LL BE MAI NTAINED WTH THE US FI SH AND W LDLI FE SERVI CE TO
ENSURE THAT NO SUCH ADVERSE | MPACT ARI SES FROM | MPLEMENTATION CF TH S | RA

THE PROVI SIONS OF 40 CFR 6.302(A) AND (B) REGARDI NG CONSTRUCTI ON THAT
WOULD HAVE AN ADVERSE | MPACT ON WETLANDS OR BE W THI N A FLOODPLAI N ARE
CONS| DERED RELEVANT AND APPRCPRI ATE TO APPLY | N THE CONTEXT OF TH'S | RA.
THE ARMY WLL COWPLY W TH THESE REGULATI ONS TO THE MAXI MUM EXTENT

PRACTI CABLE TO AVO D CONSTRUCTI ON CONDUCTED PURSUANT TO THIS IRA IN A
MANNER THAT WOULD HAVE AN ADVERSE | MPACT ON WETLANDS CR BE WTH N A
FLOOD PLAI N.

THE REGULATI ONS AT 40 CFR 230 WERE REVI EWED AND DETERM NED NOT TO BE
APPLI CABLE WTHI N THE CONTEXT OF TH S | RA BECAUSE NO DI SCHARGE OF
DREDCGED CR FI LL MATERI AL | NTO WATERS CF THE UNI TED STATES | S



CONTEMPLATED. BECAUSE THESE REGULATI ONS ADDRESS ONLY THE DI SPCSAL OF
SUCH MATERI ALS | NTO THE WATERS OF THE UNI TED STATES, WHICH IS NOT
CONTEMPLATED, THEY ARE NOT CONSI DERED TO BE RELEVANT AND APPROPRI ATE TO
APPLY I N THE CONTEXT OF TH S | RA.

THE REGULATI ONS AT 33 CFR 320- 330 WERE REVI EMED AND DETERM NED TO BE
NEI THER APPLI CABLE NOR RELEVANT AND APPROPRI ATE BECAUSE THEY ADDRESS
ACTI ONS AFFECTI NG THE WATERS OF THE UNI TED STATES. NO SUCH ACTI ONS ARE
CONTEMPLATED W THI N THE CONTEXT OF TH S | RA.

ACTI ON- SPECI FI C ARARS
DESCRI PTI ON

PERFORVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS SET CONTRCLS
OR RESTRI CTI ONS ON ACTI VI TI ES RELATED TO THE MANAGEMENT OF HAZARDOUS
SUBSTANCES, PCLLUTANTS, OR CONTAM NANTS. THESE ACTI ON- SPECI FI C

REQUI REMENTS MAY SPECI FY PARTI CULAR PERFORMANCE LEVELS, ACTIONS, CR
TECHNOLOGE ES AS WELL AS SPECI FI C LEVELS (OR A METHODOLOGY FOR SETTI NG
SPECI FI C LEVELS) FOR DI SCHARGED OR RESI DUAL CHEM CALS.

CONSTRUCTI ON OCCURRI NG | NCI DENT TO THE | RA
AR EM SSI ONS

ON THE REMOTE PGSSI BI LI TY THAT THERE MAY BE AIR EM SSI ONS DURI NG THE
COURSE OF THE CONSTRUCTI ON ASSOCI ATED WTH THI S | RA, THE ARW HAS

REVI EWED ALL POTENTI AL AMBI ENT OR CHEM CAL- SPECI FI C AIR EM SSI ON

REQUI REMENTS.  AS A RESULT CF TH S REVIEW THE ARWY FOUND THAT THERE
ARE, AT PRESENT, NO NATI ONAL OR STATE AMBI ENT Al R QUALI TY STANDARDS
CURRENTLY APPLI CABLE OR RELEVANT AND APPROPRI ATE TO ANY OF THE VOLATI LE
OR SEM VOLATI LES CHEM CALS | N THE GROUND WATER FOUND I N THE AREA | N

VWH CH CONSTRUCTI ON | S CONTEMPLATED.

IN THE CONTEXT OF THIS IRA, THERE IS ONLY A VERY REMOTE CHANCE CF ANY
RELEASE OF VOLATI LES OR SEM VOLATI LES AND, EVEN | F SUCH A RELEASE DI D
OCCUR, | T WOULD ONLY BE | NTERM TTENT AND OF VERY BRI EF DURATI ON ( BECAUSE
THE ACTIVI TY THAT PRODUCED THE RELEASE WOULD BE STOPPED AND MODI Fl ED
APPRCPRI ATELY | F A SIGNI FI CANT Al R EM SSI ON, BASED UPON SPECI FI C
STANDARDS CONTAI NED | N THE HEALTH AND SAFETY PLAN, WAS DETECTED BY THE
CONTRACTOR S AIR MONI TORI NG SPECI ALI ST).  THE ARMY HAS SI GNI FI CANT
EXPERI ENCE W TH THE CONSTRUCTI ON OF EXTRACTI ON AND REI NJECTI ON VELLS AND
HAS NOT EXPERI ENCED ANY PROBLEMS FROM Al R EM SSI ONS DURI NG CONSTRUCTI ON
OF SUCH FACILITIES. SINCE M N MAL EXCAVATI ON OF SATURATED MATERIAL |IS
ANTI CI PATED, | T IS NOT BELI EVED THAT AIR EM SSI ONS ARE LI KELY TO COCCUR,
AS THEY M GHT | F LARGE AMOUNTS OF SATURATED MATERI AL WERE EXCAVATED AND
NECESSI TATED DRYI NG  THE SI TE SPECI FI C HEALTH AND SAFETY PLAN W LL
ADEQUATELY ADDRESS THESE CONCERNS. THI' S PLAN TO BE DEVELCPED FCR USE I N
THE | RA WLL DETAI L OPERATI ONAL MCDI FI CATI ONS TO BE | MPLEMENTED | N THE
EVENT MONI TORI NG DETECTS SPECI FI C LEVELS OF SUCH EM SSI ONS.

THE NATI ONAL EM SSI ONS STANDARDS FOR HAZARDOUS Al R POLLUTANTS ( NESHAPS)
WERE EVALUATED TO DETERM NED WHETHER THEY WERE APPLI CABLE OR RELEVANT

AND APPROPRI ATE TO APPLY I N THE CONTEXT OF CONSTRUCTION OF THI S | RA

THESE STANDARDS WERE NOT CONSI DERED APPLI CABLE BECAUSE THEY APPLY TO

STATI ONARY SQURCES OF THESE POLLUTANTS, NOT TO CONSTRUCTI ON ACTI VI TY.

THESE STANDARDS WERE NOT CONSI DERED RELEVANT AND APPRCPRI ATE BECAUSE

THEY WERE DEVELOPED FOR MANUFACTURI NG PROCESSES, WH CH ARE SI GNI FI CANTLY

DI SSI M LAR TO THE SHORT- TERM CONSTRUCTI ON ACTI VI TY CONTEMPLATED BY THI S | RA

THE PROVI SIONS OF 40 CFR 50.6 WLL BE CONSI DERED RELEVANT AND
APPRCPRI ATE. THI'S STANDARD IS NOT APPLI CABLE BECAUSE | T ADDRESSES Al R
QUALI TY CONTROL REG ONS, WH CH ARE AREAS SI GNI FI CANTLY LARGER THAN AND



DI FFERENT FROM THE AREA OF CONCERN IN THIS | RA.  PURSUANT TO THI S
REGULATI ON, THERE W LL BE NO PARTI CULATE MATTER TRANSPORTED BY Al R FROM
THE SI TE BEYOND THE | NSTALLATI ON BOUNDARY THAT 1S I N EXCESS CF 50

M CROGRAMS PER CUBI C METER ( ANNUAL GEQVETRI C MEAN) AND THE STANDARD OF
150 M CROGRAMS PER CUBI C METER AS A MAXI MUM 24- HOUR CONCENTRATI ON W LL
NOT BE EXCEEDED MORE THAN ONCE PER YEAR

THE PROVI SI ONS OF COLORADO Al R PCLLUTI ON CONTROL REGULATI ON NO. 2,
CONCERNI NG ODCR EM SSI ONS | S CONSI DERED RELEVANT AND APPROPRI ATE TO
APPLY AT THE | NSTALLATI ON BOUNDARY.

WORKER PROTECTI ON

THE PROVI SI ONS OF 29 CFR 1901. 120 ARE APPLI CABLE TO WORKERS AT THE SI TE
BECAUSE THESE PROVI SI ONS SPECI FI CALLY ADDRESS HAZARDOUS SUBSTANCE
RESPONSE CPERATI ONS UNDER CERCLA. | T SHOULD BE NOTED THAT THESE

ACTIVI TIES ARE PRESENTLY GOVERNED BY THE | NTERI M RULE FOUND AT 29 CFR
1910. 120 BUT THAT BY THE TI ME | RA ACTIVITY COMENCES AT THE SITE, THE
FI NAL RULE FOUND AT 54 FR 9294 (MARCH 6, 1989) WLL BE OPERATIVE. THE
FI NAL RULE BECAME EFFECTI VE ON MARCH 6, 1990.

GENERAL CONSTRUCTI ON ACTI VI TI ES

THE FOLLOW NG PERFORVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C STATE ARARS
HAVE BEEN | DENTI FI ED BY THE ARWMY AS APPLI CABLE:

OCOLORADO Al R POLLUTI ON CONTROL COWM SSI ON REGULATION NO. 1, 5 CCR
1001-3, PART I11(D)(2)(B), CONSTRUCTI ON ACTI VI Tl ES:

A, APPLI CABI LI TY - ATTAI NVENT AND NONATTAI NVENT AREAS
B. CGENERAL REQUI REMENT

ANY OMER OR OPERATOR ENGAGED I N CLEARI NG OR LEVELI NG CF LAND CR OMER
OR CPERATOR OF LAND THAT HAS BEEN CLEARED OF GREATER THAN ONE (1) ACRE
I N NONATTAI NVENT AREAS FOR WHI CH FUQ TI VE PARTI CULATE EM SSI ONS W LL BE
EM TTED SHALL BE REQUI RED TO USE ALL AVAI LABLE AND PRACTI CAL METHCDS
VWH CH ARE TECHNOLOGQ CALLY FEASI BLE AND ECONOM CALLY REASONABLE IN CRDER
TO MN M ZE SUCH EM SSI ONS, | N ACCORDANCE W TH THE REQUI REMENTS OF
SECTION I'I'l.D. OF TH S REGULATI ON.

C. APPLI CABLE EM SSI ON LI M TATI ON GUI DELI NE

BOTH THE 20 PERCENT OPACI TY AND THE NO OFF- PROPERTY TRANSPCORT EM SSI ON
LI M TATI ON GUI DELI NES SHALL APPLY TO CONSTRUCTI ON ACTI VI TI ES; EXCEPT
THAT W TH RESPECT TO SOURCES CR ACTI VI TI ES ASSOCI ATED W TH CONSTRUCTI ON
FOR WH CH THERE ARE SEPARATE REQUI REMENTS SET FORTH I N THI S REGULATI ON,
THE EM SSI ON LI M TATI ON GUI DELI NES THERE SPECI FI ED AS APPLI CABLE TO SUCH
SOURCES AND ACTIVI TIES SHALL BE EVALUATED FCR COWPLI ANCE W TH THE

REQUI REMENTS OF SECTION II1.D. OF TH S REGULATI ON.  ( CROSS REFERENCE:
SUBSECTIONS E. AND F. OF SECTION I11.D.2 OF TH S REGULATI QV) .

D. CONTROL MEASURES AND OPERATI NG PROCEDURES

CONTROL MEASURES OR OPERATI ONAL PROCEDURES TO BE EMPLOYED MAY | NCLUDE
BUT ARE NOT NECESSARI LY LI M TED TO PLANTI NG VEGETATI ON COVER, PROVI Di NG
SYNTHETI C COVER WATERI NG CHEM CAL STABI LI ZATI ON, FURROAS, COMPACTI NG,
M NI M ZI NG Di STURBED AREA | N THE W NTER, W ND BREAKS, AND OTHER METHCDS
OR TECHNI QUES.

COLORADO AMBI ENT Al R QUALI TY STANDARDS, 5 CCR 1001-14, AIR QUALITY
REGULATI ON A, DI ESEL- PONERED VEHI CLE EM SSI ON STANDARDS FOR VI SI BLE PCLLUTANTS:



A. NO PERSON SHALL EM T OR CAUSE TO BE EM TTED | NTO THE ATMOSPHERE FROM
ANY DI ESEL- PONERED VEHI CLE ANY Al R CONTAM NANT, FOR A PERI OD GREATER
THAN 10 CONSECUTI VE SECONDS, WHICH | S OF SUCH A SHADE OR DENSITY AS TO
OBSCURE AN OBSERVER S VI SI ON TO A DEGREE | N EXCESS CF 40 PERCENT

OPACI TY, WTH THE EXCEPTI ON OF SUBPART B BELOW

B. NO PERSON SHALL EM T OR CAUSE TO BE EM TTED | NTO THE ATMOSPHERE FROM
ANY NATURALLY ASPI RATED DI ESEL- PONERED VEH CLE OF OVER 8,500 LBS GROSS
VEHI CLE WEI GHT RATI NG OPERATED ABOVE 7, 000 FEET ( MEAN SEA LEVEL), ANY
AR CONTAM NANT FOR A PERI GD OF 10 CONSECUTI VE SECONDS, WHICH IS CF A
SHADE OR DENSI TY AS TO OBSCURE AN OBSERVER S VI SION TO A DEGREE I N
EXCESS OF 50 PERCENT CPACITY.

C. Dl ESEL- PONERED VEHI CLES EXCEEDI NG THESE REQUI REMENTS SHALL BE EXEMPT
FOR A PERICD OF 10 M NUTES, |IF THE EM SSI ONS ARE A DI RECT RESULT CF COLD
ENG NE START- UP AND PROVIDED THE VEHI CLE | S I N A STATI ONARY PCSI TI ON

D. TH S STANDARD SHALL APPLY TO MOTCR VEH CLES | NTENDED, DESI GNED, AND
MANUFACTURED PRI MARI LY FOR USE I N CARRYlI NG PASSENGERS CR CARGO ON RQADS,
STREETS, AND HI GHWAYS.

COLORADO NO SE ABATEMENT STATUTE, CRS SECTI ON 25-12-103:

A. EACH ACTIVITY TO WH CH TH S ARTI CLE | S APPLI CABLE SHALL BE CONDUCTED
I'N MANNER SO THAT ANY NO SE PRCDUCED IS NOT OCBJECTI ONABLE DUE TO

| NTERM TTENCE, BEAT FREQUENCY, OR SHRILLNESS. SOUND LEVELS CF NO SE
RADI ATI NG FROM A PROPERTY LI NE AT A DI STANCE OF TVENTY- FI VE FEET CR MORE
THERE FROM I N EXCESS OF THE DB (A) ESTABLI SHED FOR THE FOLLOWN NG TI ME
PERI CDS AND ZONES SHALL CONSTI TUTE PRI MA FACI E EVI DENCE THAT SUCH NA SE
I'S A PUBLI C NU SANCE:

7:00 AM TO 7:00 P.M TO
ZONE NEXT 7:00 P. M NEXT 7:00 A M
RES| DENTI AL 55 DB(A) 50 DB(A)
COWVERC AL 60 DB(A) 55 DB(A)
LI GHT | NDUSTRI AL 70 DB(A) 65 DB(A)
| NDUSTRI AL 80 DB(A) 75 DB(A)

B. IN THE HOURS BETWEEN 7:00 A°M AND THE NEXT 7:00 P.M, THE NO SE
LEVELS PERM TTED I N SUBSECTION (1) OF THI S SECTI ON MAY BE | NCREASED BY
TEN DB(A) FOR A PERIOD OF NOT TO EXCEED FI FTEEN M NUTES | N ANY ONE- HOUR
PERI CD.

C PERODIC, IMPULSIVE, OR SHRILL NO SES HALL BE CONSI DERED A PUBLIC
NUl SANCE WHEN SUCH NO SES ARE AT A SCUND LEVEL OF FI VE DB(A) LESS THAN
THOSE LI STED | N SUBPART (A) OF THI' S SECTI ON

D. CONSTRUCTI ON PROQJECTS SHALL BE SUBJECT TO THE MAXI MUM PERM SSI BLE
NO SE LEVELS SPECI FI ED FOR | NDUSTRI AL ZONES FOR THE PERICD W THI N WH CH
CONSTRUCTI ON |'S TO BE COVPLETED PURSUANT TO ANY APPLI CABLE CONSTRUCTI ON
PERM T | SSUED BY PROPER AUTHORITY OR, |F NO TIME LIM TATION I S | MPCSED,
FOR A REASONABLE PERI OD OF TI ME FOR COWPLETI ON OF THE PRQJECT.

E. FOR THE PURPCSE OF THI S ARTI CLE, MEASUREMENTS W TH SOUND LEVEL METERS
SHALL BE MADE WHEN THE W ND VELOCI TY AT THE TI ME AND PLACE OF SUCH
MEASUREMENT | S NOT MORE THAN FI VE M LES PER HOUR

F. IN ALL SCUND LEVEL MEASUREMENTS, CONSI DERATI ON SHALL BE G VEN TO THE
EFFECT OF THE AMBI ENT NO SE LEVEL CREATED BY THE ENCOVPASSI NG NO SE CF
THE ENVI RONVENT FROM ALL SOURCES AT THE TI ME AND PLACE OF SUCH SOUND
LEVEL MEASUREMENTS.



I N SUBSTANTI VE FULFI LLMENT OF COLCRADO Al R POLLUTI ON CONTRCL COWM SS| ON
REGULATION NO 1, TH'S IRA WLL EMPLOY THE SPECI FI ED METHODS FCOR

M N M ZI NG EM SSI ON FROM FUEL BURNI NG EQUI PMENT AND CONSTRUCTI ON
ACTIMITIES. | N SUBSTANTI VE FULFI LLMENT OF COLORADO S DI ESEL- PONERED
VEHI CLE EM SSI ON STANDARDS, NO DI ESEL MOTOR VEHI CLES ASSCOCI ATED W TH THE
CONSTRUCTI ON SHALL BE CPERATED | N MANNER THAT W LL PRCDUCE EM SSI ONS | N
EXCESS OF THOSE SPECI FI ED | N THESE STANDARDS.

THE NO SE LEVELS PERTI NENT FOR CONSTRUCTI ON ACTI VI TY PROVIDED I N CRS
SECTI ON 25-12-103 WLL BE ATTAI NED | N ACCORDANCE W TH THI' S APPLI CABLE
COLORADO STATUTE.

VEETLANDS | MPLI CATI ONS

THROUGH ESTI MATI ON OF THE GENERAL AREA WHERE ANY CONSTRUCTI ON WOULD
OCCUR OR FACI LI TI ES BE LOCATED, THE ARWMY DCES NOT BELI EVE THAT ANY
VETLANDS COULD BE ADVERSELY AFFECTED. HOWEVER, UNTIL A FINAL DESIGN | S
SELECTED, | T CANNOT BE DEFI NI TI VELY DETERM NED THAT NO | MPACT ON WETLAND
WLL OCCUR | F THE FINAL SI TE SELECTI ON ANDY OR DESI GN RESULTS I N AN

I MPACT ON WETLANDS, THE ARMY W LL REVI EW THE REGULATCRY PROVI SI ONS
CONCERNI NG WETLANDS | MPACT, GENERALLY | DENTI FI ED AS RELEVANT AND
APPRCPRI ATE | N THE DI SCUSSI ON CF LOCATI ON- SPECI FI C ARARS ABOVE, AND
OTHER APPROPRI ATE GUI DANCE, AND W LL PROCEED IN A MANNER CONSI STENT W TH
THOSE PROVI SI ONS.  COORDI NATI ON W LL BE MAI NTAINED WTH THE US FI SH AND
W LDLI FE SERVI CE CONCERNI NG ANY POTENTI AL | MPACTS ON WETLANDS.

CONSTRUCTI ON OF PHYSI CAL BARRI ER AND COVER FOR SHELL TRENCHES

THE SUBSTANTI VE STANDARDS CONTAI NED | N 40 CFR $264. 310, SPECI FI CALLY
THOSE REQUI REMENTS CONTAI NED | N SUBSECTI ONS A(2) - (4) AND B(1) AND (4),
WAl CH DESCRI BE THE NECESSARY STANDARDS AND ACTI ONS CONCERNI NG LANDFI LL
COVERS, ARE CONS| DERED RELEVANT AND APPROPRI ATE TO APPLY TO THE
CONSTRUCTI ON AND CONTI NUED OPERATI ON OF THI' S COVER

LAND DI SPCSAL RESTRI CTI ONS AND REMOVAL OF SO L

THERE ARE NO ACTI ON- SPECI FI C ARARS THAT PERTAI N TO THE EXCAVATI ON OF
SO L DURI NG THE CONSTRUCTI ON ASSOCI ATED WTH THI S | RA

EPA IS CURRENTLY DEVELOPI NG GUI DANCE CONCERNI NG THE LAND DI SPOSAL

RESTRI CTIONS (LDR). WHILE GUI DANCE IS LI M TED, THE ARMY HAS NOT, AT

TH' S TI ME, MADE A DETERM NATI ON THAT ANY WASTE SUBJECT TO LDR WLL BE
PRESENT IN THE SO L REMOVED BY THI S | RA. FURTHER EPA GU DANCE

CONCERNI NG THE APPLI CABI LI TY OF LDRS TO CERCLA ACTIONS | S LI KELY TO BE

| SSUED PRI CR TO THE | MPLEMENTATION CF TH'S | RA AND THE ARW W LL REVI EW
SUCH GU DANCE AS I T | S RELEASED. |IF IT IS DETERM NED THAT A WASTE
SUBJECT TO LDR IS PRESENT, THE ARMY WLL ACT IN A MANNER CONSI STENT W TH
EPA GUI DANCE THEN | N EFFECT FOR THE MANAGEMENT OF SUCH W THI N THE
CONTEXT OF CERCLA ACTI ONS.

ALTHOUGH REMOVAL OF SO L FROM THE AREA WHERE CONSTRUCTI ON ACTIVITY WLL
TAKE PLACE | S A TBC, NOT AN ARAR, | T WLL BE PERFORMED I N ACCORDANCE

W TH THE PROCEDURES SET FORTH IN THE TASK NO 32 TECHN CAL PLAN,

SAMPLI NG WASTE HANDLI NG ( NOVEMBER 1987), AND EPA'S JULY 12, 1985,
MEMORANDUM REGARDI NG " EPA REG ON VI I | PRCCEDURE FOR HANDLI NG CF

MATERI ALS FROM DRI LLI NG TRENCH EXCAVATI ON AND DECONTAM NATI ON DURI NG
CERCLA RI/FS OPERATI ONS AT THE ROCKY MOUNTAI N ARSENAL." SO LS, NOT

I NCLUDED FOR FURTHER TREATMENT, GENERATED BY EXCAVATI ON DURI NG THE
COURSE OF THI S I RA, EI THER AT SURFACE OR SUBSURFACE, NMAY BE RETURNED TO
THE LOCATI ON FROM WH CH THEY ORI G NATED (I.E., LAST QUT, FIRST IN. ANY
MATERI AL REMAI NI NG AFTER COWPLETI ON OF BACKFI LLI NG THAT ARE SUSPECTED OF
BEI NG CONTAM NATED ( BASED ON FI ELD SCREENI NG TECHNI QUES) W LL BE
PROPERLY STORED, SAMPLED, ANALYZED, AND ULTI MATELY DI SPOSED AS CERCLA



HAZARDQUS WASTES, AS APPROPRI ATE.

FOR MATERI AL DETERM NED TO BE HAZARDOUS WASTE RESULTI NG FROM

CONSTRUCTI ON ACTI VI TI ES, SUBSTANTI VE RCRA PROVI SI ONS ARE APPLI CABLE TO
THEI R MANAGEMENT. THESE SUBSTANTI VE PROVI SI ONS | NCLUDE BUT ARE NOT
LIMTED TO 40 CFR PART 262 (SUBPART C, PRE- TRANSPORT REQUI REMENTS), 40
CFR PART 263 ( TRANSPORTER STANDARDS), AND 40 CFR PART 264 ( SUBPART I,
CONTAI NER STORAGE AND SUBPART L, WASTE PILES). THE SPECI FI C SUBSTANTI VE
STANDARDS APPLI ED WLL BE DETERM NED BY THE FACTUAL Cl RCUMBTANCES OF THE
ACCUMULATI ON, STORAGE OF DI SPOSAL TECHNI QUES ACTUALLY APPLI ED TO ANY
SUCH MATERI AL.

SO L TREATMENT AND DI SPOSAL

THESE PROPCSED REMEDI AL ACTI ONS DO NOT | NCLUDE ANY SI GNI FI CANT
POSSIBILITY OF ON-SI TE OR OFF-SI TE DI SPCSAL OF SO LS OR CONTAM NATED
MATERI AL EXCAVATED PURSUANT TO THI S IRA. THE SELECTED ALTERNATI VE CF

MONI TORI NG FOR THE ARMY TRENCHES ONLY | NVOLVES M NI MAL EXCAVATI ON AND
SHOULD RESULT IN ONLY SMALL AMOUNTS OF EXCAVATED SO L REMAI NI NG TO BE
HANDLED AS DI SCUSSED ABOVE. THE CONTAI NVENT STRUCTURES CONTEMPLATED | N
CONNECTI ON WTH THE SHELL TRENCHES W LL RESULT I N SOVE EXCAVATION OF SO L.

HOMNEVER | T | S | NTENDED THAT THE EXCAVATED SO L BE RETAI NED I N THE AREA
OF THE TRENCHES, COVERED BY THE CONTAI NVENT STRUCTURES WH CH ARE TO BE
BU LT PURSUANT TO THIS IRA. I N THE EVENT THAT SOME MATERI AL | S LATER
CONSI DERED FOR DI SPOSAL, ARARS FOR SUCH ACTI VI TI ES HAVE BEEN GENERALLY
| DENTI FI ED, W TH MORE SPECI FI C ANALYSI S TO FOLLOW AFTER ANY SPECI FI C
DI SPOSAL DETERM NATION IS MADE. ON- SITE DI SPOSAL OF MATERI AL |'S NOT
CONTEMPLATED, FOR OFF- SI TE DI SPOSAL OF HAZARDQUS MATERI AL THE

ADM NI STRATI VE AND SUBSTANTI VE PROVI SI ONS OF 40 CFR PART 262, SUBPARTS
A B, C AND D, AND ANY SUBSTANTI VE PROVI SI ONS OF 6 CCR 1007-3, PART 262,
SUBPARTS A, B, C AND D WH CH ARE MORE STRI NGENT THAN THE CORRESPONDI NG
FEDERAL REGULATI ONS, ARE CONSI DERED RELEVANT AND APPRCPRI ATE.

COVPLI ANCE W TH THE OTHER ENVI RONMENTAL LAWS

AS |'S EVI DENT FROM THE VARI QUS PORTI ONS OF THI' S DOCUMENT, THI S | RA WAS
PREPARED | N SUBSTANTI VE COVPLI ANCE W TH 40 CFR 1502. 16 ( THE REGULATI ONS
| MPLEMENTI NG THE NATI ONAL ENVI RONVENTAL POLI CY ACT OF 1969).

#SCH
SCHEDULE

CONSI STENT W TH THE FEDERAL FACI LI TY AGREEMENT AND THE FI NAL TECHNI CAL
PROGRAM PLAN FY88- FY92, THE M LESTONE FOR COVPLETI NG THE DRAFT

| MPLEMENTATI ON DOCUMENT FOR THE SHELL TRENCHES | RA | S DECEMBER 19, 1990.
THE DEADLI NE FOR COVPLETI NG THE | RA WLL BE ESTABLI SHED I N THE

| MPLEMENTATI ON DOCUMENT, BUT |'S PRESENTLY EXPECTED TO BE JANUARY 24, 1993.

CONSI STENCY W TH FI NAL RESPONSE ACTI ON

ALTHOUGH THE FI NAL RESPONSE ACTI ON HAS NOT YET BEEN SELECTED, IT IS
BELI EVED THAT TH 'S | RA WLL BE CONSI STENT WTH AND CONTRI BUTE TO THE
EFFI CI ENT PERFORMANCE OF THE FI NAL RESPONSE ACTI ON BY REDUCI NG THE
SPREAD COF CONTAM NANTS | N GROUNDWATER AND SEPARATE PHASE LI QUI DS
EMANATI NG FROM THE SHELL TRENCHES.

#RS
RESPONSES TO STATE COMMVENTS ON
APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS
FOR THE REMEDI ATI ON OF OTHER CONTAM NATI ON SQURCES



(SHELL TRENCHES) | NTERI M RESPONSE ACTI ON

1. PACE 22, PARAGRAPH 3: THE SECTI ON ON Al R EM SSI ONS STATES THAT THE
STANDARDS CF 40 CFR PART 50, THE NATI ONAL PRI MARY AND SECONDARY AMBI ENT
AR QUALI TY STANDARDS, ARE CONSI DERED NEI THER APPLI CABLE NOR RELEVANT
AND APPROPRI ATE TO THE | RA.  THE STATE HAS PREVI QUSLY COMMENTED ON THE

| NAPPRCPRI ATENESS OF NOT CONSI DERI NG THE STANDARDS AS ARARS. THESE
STANDARDS ARE CLEARLY ARARS BECAUSE THE AREA AFFECTED BY THE IRA IS
WTH N AN Al R QUALI TY CONTRCL REG ON. | N ADDI TION, THE PROVI SIONS COF 40
CFR 50. 6 ARE CONSI DERED RELEVANT AND APPROPRI ATE LATER I N THE ARARS
ANALYSI' S (P.26) MAKI NG THE ABOVE- SPECI FI ED PARAGRAPH | NCONS|I STENT W TH
THE ARWY' S LATER ANALYSIS. THE DOCUMENT SHOULD BE REVI SED TO | NCLUDE
THE NATI ONAL PRI MARY AND SECONDARY AMBI ENT Al R QUALI TY STANDARDS AS ARARS.

RESPONSE: THE DRAFT FI NAL DECI SI ON DOCUMENT HAS BEEN REVI SED TO REFLECT

THAT THE SPECI FI C LI M TATI ONS CONTAI NED | N 40 CFR PART 50 ARE NEI THER

APPLI CABLE NOR RELEVANT AND APPRCPRI ATE TO APPLY TO A SPECI FI C EM SSI ONS
SOURCE. THE PROVI SIONS OF 40 CFR S 50. 6 ARE NOT APPLI ED TO A SPECI FI C SQURCE.

2. PAGE 25, PARAGRAPH 2: THE PARAGRAPH PROVI DES THAT THE ARW HAS
CONCLUDED THAT THERE ARE NO FEDERAL OR STATE AMBI ENT Al R QUALI TY ARARS
I NVOLVI NG CONSTRUCTI ON OF THE | RA SYSTEM  HOWEVER, COLCORADO REGULATI ON
NO. 7, PERTAI NI NG TO VOLATI LE ORGANI C COMPQUNDS SHOULD BE | DENTI FI ED AS
AN ARAR.  REGULATION 7, PART V REQU RES THAT REASONABLY AVAI LABLE
CONTROL TECHNOLOGY (RACT) BE USED FOR DI SPCSAL OF VCCS.

RESPONSE: THE ARWY HAS REVI EWVED THE CI TED REGULATI ON AND CONCLUDED THAT
I'T I'S NEIl THER APPLI CABLE NOR RELEVANT AND APPROPRI ATE TO APPLY TO
CONSTRUCTI ON ACTI VITY SUCH AS THAT CONTEMPLATED BY THHS IRA. IT IS
NOTED THAT THE VOC EM SSI ON LEVELS CI TED I N TH S REGULATI ON FAR EXCEED
ANY REASONABLY ANTI Cl PATED EM SSI ONS WH CH COULD RESULT DURI NG
CONSTRUCTI ON ACTI VI TI ES.

3. PACGE 26, PARAGRAPH 2: THE PARAGRAPH STATES THAT THE PROVI SI ONS OF 40
CFR SECTI ON 50. 6 ARE CONSI DERED RELEVANT AND APPRCPRI ATE. HOWEVER,
SHELL SHOULD ALSO CONSI DER COLORADO AMBI ENT Al R STANDARDS FOR TOTAL
SUSPENDED PARTI CULATES (TSP), WH CH ARE STRI CTER THAN THE FEDERAL
STANDARDS. THE STATE HAS NOT YET ADOPTED THE FEDERAL PMLO STANDARD, BUT
RATHER | NVOKES THE TSP STANDARDS. THEREFCRE, BOTH THE FEDERAL AND STATE
STANDARDS APPLY AS ARARS. COLORADO S TSP STANDARD IS 150 UG MB (24-

MAXI MUM CONCENTRATI ON) AND 60 UG/ MB ( ANNUAL GEOMETRIC MEAN). THI'S
STANDARD | S APPLI CABLE AT THE PROPERTY BOUNDARY AND | NCLUDES BACKGROUND
CONCENTRATI ONS AS WELL AS SQURCE | MPACTS.

RESPONSE: THE DRAFT FI NAL DECI SI ON DOCUMENT WAS REVI SED | N RESPONSE TO
TH'S COMWENT. I T IS NOTED THAT THE ARW, NOT SHELL, 1S RESPONSI BLE FOR
THE | DENTI FI CATI ON OF ARARS.

4. PAGE 26, PARAGRAPH 4: I N THE SECTI ON ON GENERAL CONSTRUCTI ON

ACTIVI TIES ARARS, COLORADO REGULATI ON NO 2, PERTAINING TO CDCORQUS

EM SSI ONS, SHOULD BE | NCLUDED. FOR A PREDOM NANTLY RESI DENTI AL CR
COWERCI AL AREA, THE STANDARD REQUI RES THAT ODCRS MUST NOT BE DETECTED
AFTER THE EM SSI ONS HAVE BEEN DI LUTED W TH SEVEN OR MORE VOLUMES OF
ODOR- FREE Al R

RESPONSE: THE DRAFT FI NAL DECI SI ON DOCUMENT WAS REVI SED | N RESPONSE TO
TH' S COMVENT.

5. PAGE 33, PARAGRAPH 2: THE DOCUMENT PROVI DES THAT FCR CFFSI TE DI SPCSAL
OF HAZARDOUS NMATERI AL, THE SUBSTANTI VE PROVI SIONS OF 40 CFR 262 AND

STRI CTER CORRESPONDI NG STATE REGULATI ONS FOUND AT 6 CCR 1007-3, PART
262, ARE CONSI DERED RELEVANT AND APPROPRI ATE. HOMNEVER, FOR ANY OFF- SI TE
DI SPOSAL OF HAZARDOUS WASTES, SHELL MUST COVPLY W TH ALL PERTI NENT



COLORADO HAZARDOUS WASTE MANAGEMENT ACT REGULATI ONS, BOTH PROCEDURAL AND
SUBSTANTI VE, | NCLUDI NG 6 CCR 1007-3, PART 262.

RESPONSE: THE DRAFT FI NAL DECI SI ON DOCUMENT WAS REVI SED | N RESPONSE TO
TH' S COMVENT. SEE ALSO RESPONSE TO COMMENT 3.

RESPONSES TO SHELL' S COMMENTS ON THE APPLI CABLE OR RELEVANT AND
APPRCPRI ATE REQUI REMENTS FOR THE COWPLEX DLSPOSAL TRENCHES | RA AND SHELL
TRENCHES | RA

W TH RESPECT TO THE ABOVE- REFERENCED DOCUMENTS, SHELL O L COVPANY
RESERVES THE Rl GHT TO COMMENT ON HOW ANY SUBSTANTI VE RCRA STANDARDS,
I NCLUDI NG LAND DI SPCSAL RESTRI CTI ONS, MAY APPLY TO THE | RAS.

RESPONSE: SHELL'S COMVENT 1S NOTED. AS SHELL IS AWARE, THE | RA PROCESS
PROVI DES FOR FURTHER OPPORTUNI TY FOR REVI EW AND COMMVENT.

SHELL' S RESPONSES TO EPA COMVENTS ON PROOSED DECI SI ON DOCUMENT FOR OTHER
CONTAM NATI ON SOURCES | RA SHELL SECTI ON 36 TRENCHES

1. COWMENT:
JUSTI FI CATI ON FOR NOT | NCLUDI NG THE DENVER FORVATION IN THI S | RA | S NEEDED.
RESPONSE:

AS DESCRI BED | N THE PROPOSED DECI SI ON DOCUMENT, THE SHELL TRENCHES ARE
LOCATED | N UNCONSOLI DATED FI NE- GRAI NED EQLI AN SAND.  UNDERLYI NG THE
ECLIAN SAND | S A 6 TO 17 FEET TH CK ELUVI AL CLAY UNIT THAT CONSI STS CF
MASSI VE BROWN TO GRAY CLAY WTH M NCR | NTERBEDS OF SILT AND SILTY CLAY.
THE DENVER FORNMATI ON UNDERLI ES THE CLAY UNIT AND, IN TH S STUDY AREA,
CONSI STS OF SILTY CLAYSTONES AND CLAYEY SI LTSTONES.

AVERAGE HYDRAULI C CONDUCTI VI TI ES FOR FI NE- GRAI NED SAND RANGE FROM

(10-2) CM SEC TO APROXI MATELY (10-4) CM SEC, WH LE CLAYS RANGE FROM
(10-6) CM SEC TO (10-9) CM SEC. THE VERTI CAL HYDRAULI C CONDUCTI VI TY OF
CLAYS LI KE THOSE UNDERLYI NG THE SHELL TRENCHES APPROACH THOSE REQUI RED
FOR HAZARDOUS WASTE LANDFILLS (I.E., (10-7) CM SEC). THEREFORE, FOR THE
LI FE OF THE | RA, THE ELUVI AL CLAY EFFECTI VELY | NH Bl TS THE VERTI CAL

M GRATI ON OF BOTH DNAPLS AND CONTAM NANTS DI SSCLVED | N GROUNDWATER

COMVENT

THE RELATI ONSH P BETWEEN THE TRENCHES, THE ECLI AN SAND, THE ALLUVI AL
(SIC CLAY, AND THE UPPERMOST DENVER FORVATI ON SAND UNI T SHOULD BE
PRESENTED SO THAT A CLEAR PI CTURE OF THE POTENTI AL FOR CONTAM NATI ON CF
THE DENVER FORNMATI ON CAN BE DEVELCPED.

RESPONSE:

THE RELATI ONSH P BETWEEN THE TRENCHES, EOLI AN SAND, ELUVI AL CLAY, AND
THE UPPERMOST DENVER FORVATION IS SHOM | N FI QURE 2-3 OF THE PROPCSED
AND DRAFT FI NAL DECI SI ON DOCUMENTS. THE DENVER FORVATI ON | MVEDI ATELY
UNDERLYI NG THE ELUVI AL CLAY CONSI STS OF CLAYSTONES AND SI LTSTONES AND
THEREFORE | S NOT A "DENVER FORVATI ON SAND UNIT*.  ANY SAND UNI TS THAT
MAY OCCUR BENEATH THE TRENCHES ARE AT LEAST 30 TO 40 FEET BENEATH THE
BOTTOM CF THE TRENCHES.

COMMVENT:

THE DI FFERENCE | N HYDRAULI C HEAD BETWEEN THE ECLLAN SAND AND THE
UPPERMOST DENVER SAND SHOULD ALSO BE PRESENTED.



RESPONSE:

THE PRECI SE DI FFERENCE | N HYDRAULI C HEAD BETWEEN THE ECLI AN SAND AND THE
UPPERMOST DENVER SAND UNIT IS NOT KNOWN BECAUSE THE WELLS PROXI MAL TO
THE SHELL TRENCHES THAT ARE SCREENED | N THE DENVER FORVATI ON ARE
SCREENED OVER LARGE | NTERVALS, NOT OVER A PARTI CULAR SAND UNIT.

HONEVER, THE DETERM NATI ON OF THE PRECI SE VERTI CAL HYDRAULI C GRADI ENT IS
UNNECESSARY FOR TH S | RA, BECAUSE THE LOW HYDRAULI C CONDUCTI VI TY OF THE
ELUVI AL CLAY AND THE CLAYSTONES OF THE UPPERMOST DENVER FORVATI ON
EFFECTI VELY PREVENTS THE VERTI CAL M GRATI ON OF BOTH DNAPLS AND

CONTAM NANTS DI SSCLVED | N GROUNDWATER

COMVENT

A BRI EF DI SCUSSI ON OF WHAT TYPE OF FI ELD | NVESTI GATI ON |'S ENVI SI ONED FOR
DETERM NI NG THE EXTENT OF THE DNAPL PLUME SHOULD BE PRESENTED. TRACKI NG
A NARROW SI NUOUS DNAPL PLUME IS GO NG TO BE A VERY CHALLENG NG
UNDERTAKI NG

RESPONSE:

SHELL |I'S CURRENTLY | NVESTI GATI NG AND EVALUATI NG SEVERAL DI FFERENT TYPES
OF | NVESTI GATI VE METHCDS THAT COULD BE UTI LI ZED TO | NVESTI GATE DNAPL
THAT MAY EXI ST NORTH OF THE PROPCSED WALL. SHELL DI D NOT | NCLUDE
DESCRI PTI ONS OF THESE POTENTI AL TECHNI QUES BECAUSE THE EXACT DETAILS CF
AN | NVESTI GATI VE STUDY ARE ENG NEERI NG DETAI LS THAT ARE MOST

APPRCPRI ATELY PROVI DED I N THE PRELI M NARY ENG NEERI NG PACKAGE AND DRAFT
| MPLEMENTATI ON DOCUMENT.

COMMVENT:

SI NCE THE REPORT | MPLI ES THAT THE DNAPLS W LL BE COVWPLETELY CONTAI NED

UNDER THI S | RA OR ANOTHER | RA, THS EPA WOULD LI KE TO DEVELCP SOMVE

UNDERSTANDI NG AND A LEVEL OF CONFI DENCE THAT THE DNAPLS WLL BE

CONTAI NED.  WE REQUEST A CONCI SE STATEMENT | N THE DRAFT FI NAL DECI SI ON
DOCUMENT THAT THE DNAPL PLUME W LL BE ADEQUATELY CHARACTERI ZED AND CONTAI NED.

RESPONSE:

SECTION 6.0 OF THE PROPCSED DECI SI ON DOCUMENT ALREADY DESCRI BES THE
PREFERRED ALTERNATI VE AND STATES THAT (1) A FI ELD | NVESTI GATI ON OF
DNAPLS THAT MAY EXI ST DOANGRADI ENT AND DOMDI P OF THE TRENCHES W LL BE
CONDUCTED, AND (2) BASED ON THE RESULTS OF THE FI ELD | NVESTI GATI ON AN
I NTERI M RESPONSE ACTI ON VAY BE PROPCSED TO ADDRESS DNAPLS THAT MAY BE
FOUND TO EXI ST.

THE OBJECTI VE OF THE "HOTSPOT" IRAS | S TO "M Tl GATE THE THREAT OF
RELEASE' COF CONTAM NANTS. AS STATED I N THE FI NAL ALTERNATI VES
ASSESSMENT AND PROPCSED DECI SI ON DOCUMENTS FOR THI S | RA, THE PREFERRED
ALTERNATI VE W LL ACCOWPLI SH THAT CBJECTI VE. NOMERE IN EIl THER OF THE
DOCUMENTS | S | T STATED THAT CONTAM NATI ON WLL BE " COVPLETELY"

CONTAI NED. HOWEVER, TO THE EXTENT THAT CURRENT CONTAI NVENT WALL
TECHNOLOGY AND LOCATI ON ALLOWNS, THE DNAPLS W LL BE CONTAI NED.

COMVENT

SINCE I T MAY NOT BE OBVI QUS TO MOST READERS THAT THE SELECTED RESPONSE
ACTION | S CONSI STENT WTH THE FI NAL REMEDY, A DI SCUSSI ON DESCRI Bl NG HOW
THE SELECTED RESPONSE ACTI ON I'S CONSI STENT W TH AND CONTRI BUTES TO THE
FI NAL RESPONSE ACTI ONS NEEDS TO BE | NCLUDED I N THE DECI SI ON DOCUMENT.

RESPONSE:



A BRI EF DESCRI PTI ON OF HOW THI S SELECTED ALTERNATI VE |'S CONSI STENT W TH
POTENTI AL FI NAL RESPONSE ACTI ONS |'S PROVI DED | N THE PROPOSED DECI SI ON
DOCUMENT AND W LL BE | NCLUDED I N THE DRAFT FI NAL AND FI NAL DECI SI ON
DOCUMENTS.

SHELL' S RESPONSES TO THE STATE' S COMMENTS ON THE
PROPOSED DECI SI ON DOCUMENT FOR OTHER CONTAM NATI ON SOURCES | RA
SHELL SECTI ON 36 TRENCHES

GENERAL COMMENTS:
COMVENT

THE STATE DOES NOT OPPOSE THE SELECTI ON OF CONTAI NVENT AS THE PREFERRED
STRATEQY FOR THI S | RA.  HOAEVER, WE ARE CONCERNED ABQUT PGCSSI BLE

VERTI CAL M GRATI ON OF THE CONTAM NANTS | NTO THE ELUVI AL CLAY UNIT. THE
I RA ALTERNATI VE PROPCSED BY SHELL FOR THE SECTI ON 36 TRENCHES CONSI STS
OF A CAP AND A PHYSI CAL BARRI ER (SLURRY WALL OR SHEET PI LI NG KEYED | NTO
THE ELUIM AL UNIT (SECTION 4.2.3). SHELL BASES I TS DECI SI ON TO KEY THE
WALL | NTO THE ELUVI UM VERSUS THE DENVER FORVATI ON ON THE FOLLOW NG TWD
ASSUMPTI ONS: 1) A THREE- ORDERS OF MAGNI TUDE DI FFERENCE | N HYDRAULI C
CONDUCTI VI TY VALUES EXI STS BETWEEN THE ECQLI AN AND ELUM AL UNITS; AND 2)
THE ELUM AL UNIT I NH BI TS VERTI CAL M GRATI ON OF CONTAM NANTS BELOW THE
TRENCHES ( PROPCSED DECI SI ON DOCUMENT, PAGES 4 AND 6) .

THE 1 X (10-6) CM SEC HYDRAULI C CONDUCTI VI TY VALUE ESTI MATED FOR THE
ELUVI UM WAS BASED ON ONLY TWD DI SSI PATI ON TESTS CONDUCTED I N THE ELUVLAL
UNI T: RESULTANT TEST VALUES WERE 1 X (10-3) CM SEC AND

6 X (10-6) CM SEC (RESULTS OF FI ELD | NVESTI GATI ONS CONDUCTED AUGUST AND
SEPTEMBER 1989, SHELL SECTI ON 36 TRENCHES (SHELL FI ELD REPORT) PAGE 19).
SHELL STATES THAT, DUE TO TI ME CONSTRAI NTS, THE | NTERVALS SELECTED FOR
THE TESTS WERE Bl ASED TOMRDS THE MORE PERVEABLE ZONES, AND THEREFCRE
ESTI MATED AN AVERACGE HORI ZONTAL HYDRAULI C CONDUCTIMI TY OF 1 X (10-6)

CM SEC FOR THS ELUWM AL UNIT. HOWEVER TH S ESTI MATE | S LONER THAN

El THER OF THE TWO MEASURED VALUES, WH CH THEMSELVES SHOW ALMOST THREE
ORDERS OF MAGNI TUDE DI FFERENCE BETWEEN THEM  THE VARI ANCE BETWEEN THE
TWD VALUES | NDI CATES THAT THE DATA ARE | NSUFFI Cl ENT TO ESTI MATE A
REPRESENTATI VE HYDRAULI C CONDUCTI VI TY FOR THE ELUVI UM

RESPONSE TO FI RST SUBPART OF STATE S COMVENT 1:

TWD VALUES FOR HYDRAULI C CONDUCTI VI TY WERE OBTAI NED FROM THE CPT

DI SSI PATI ON TESTS: 1 X (10-3) CM SEC AND 6 X (10-6) CM SEC. THE FIRST
AND H GHEST VALUE WAS TAKEN I N A SANDY LAYER W TH N THE ELUVI AL CLAY,
WH LE THE SECOND, LOWER VALUE WAS TAKEN I N A CLAY. THE Di SSI PATI ON
TESTS MEASURE HORI ZONTAL HYDRAULI C CONDUCTI VI TY OVER A SMALL (LT 1 FOOT)
SECTION.  SINCE THE COWPCSI TE LI THOLOGY OF THE ELUVI AL CLAY UNI T

CONSI STS OF BETWEEN 90 TO 100 PERCENT SILT AND CLAY, A VALUE FOR

HORI ZONTAL HYDRAULI C CONDUCTI VI TY THAT MAY BE APPROXI MATELY

REPRESENTATI VE OF THE ELUVI AL CLAY AS A WHOLE |'S CLOSER TO THE VALUE
OBTAINED I N THE CLAY (1.E., 6 X (10-6) CM SEC). SINCE VERTI CAL

HYDRAULI C CONDUCTI VI TI ES | N THESE TYPES OF DEPCSI TS ARE NCRVALLY ONE TO
TWD ORDERS OF MAGNI TUDE SMALLER THAN HORI ZONTAL HYDRAULI C CONDUCTI VI TI ES
AND W LL BE CLOSEST TO THE LOAEST CONDUCTI VI TY OF ANY SUBSECTI ON OF A
UNIT, A REASONABLE ESTI MATE FOR THE VERTI CAL HYDRAULI C CONDUCTI VI TY OF
THE ELUM AL CLAY RANGES FROM 1 X (10-6) CM SEC TO

1 X (10-9) CM SEC. THUS, THE WORST CASE ESTIMATE IS 1 X (10-6) CM SEC,
THE VERTI CAL HYDRAULI C CONDUCTI VI TY |'S LI KELY MJCH LOWER

THE DATA ARE ALSO | NADEQUATE TO SUPPORT SHELL'S DECI SI ON TO COWPLETE THE
PHYSI CAL BARRIER I N THE ELUMI AL UNIT. BEFCORE THE STATE CAN SUPPCORT THE
PROPOSAL, SHELL MUST CLEARLY DEMONSTRATE THAT A VALUE OF

1 X (10-6) CM SEC IS A REPRESENTATI VE HYDRAULI C CONDUCTI VI TY FOR THE



ELUVI AL CLAYS. TO ESTABLI SH AN AVERAGE HYDRAULI C CONDUCTI VI TY,

APPROXI MATELY FI VE ADDI TI ONAL DI SSI PATI ON TESTS SHOULD BE CONDUCTED | N
THE ELUM AL ACRCSS THE SI TE EQUI VALENT TO THE NUMBER OF TESTS CONDUCTED
IN THE EOLIAN UNIT I N THE SUMMER 1989 FI ELD PROGRAM. | F FIELD TESTS
FAIL TO DETERM NE A REPRESENTATI VE VALUE OF 1 X (10-6) CM SEC OR LOVWER
THE SLURRY WALL/ SHEET PI LI NG SHOULD BE KEYED | NTO THE DENVER FORVATI ON.

RESPONSE TO SECOND SUBPART OF COMMENT 1:

AS NOTED ABOVE UNDER THE RESPONSE TO THE FI RST SUBPART OF COMMENT 1, THE
ESTI MATE OF VERTI CAL HYDRAULI C CONDUCTIVI TY | S BASED ON ALL AVAI LABLE
DATA AND | S PROBABLY CONSERVATI VELY H GH.  THEREFORE, I T IS NOT
NECESSARY TO COLLECT ADDI TI ONAL DATA ON HYDRAULI C CONDUCTI VI TI ES.

CONTI NUATI ON OF COMMENT 1:

SHELL ALSO STATES THAT THE ELUVI AL CLAY I NHI BI TS VERTI CAL M GRATI ON CF
CONTAM NANTS ( PROPCSED DECI SI ON DOCUMENT, PACE 6). TH'S ASSUMPTI ON
APPEARS TO BE BASED SOLELY ON DATA COLLECTED FROM ONE ALLUVI AL WELL
CLUSTER (36509/ 36510), LOCATED APPROXI MATELY 400 FEET NORTH OF THE
NORTHERN BOUNDARY OF SI TE 36-3 (FI NAL ALTERNATI VES ASSESSMENT OTHER
CONTAM NATI ON SOURCES, | RA SHELL SECTI ON 36 TRENCHES ( ALTERNATI VES
ASSESSMENT DOCUMENT}, FIGURE 2.2). SEVERAL | NCONSI STENCI ES EXI ST IN
UTI LI ZING TH S CLUSTER WELL TO DEMONSTRATE VERTI CAL DI STR BUTI ON OF
CONTAM NANTS I N THE ALLUVI AL AQUI FER

(A WH LE SHALLOW VELL 36509 CONTAI NS HI GHER CONCENTRATI ONS OF ANALYTES
THAN DOES DEEPER WVELL 36510, ARSENI C AND DI | SOPROPYLMETHYLPHOSPHONATE

(DI MP) CONCENTRATI ONS ARE W THIN THE SAME ORDER OF MAGNI TUDE I N THE TWO
VEELLS, | NDI CATI NG THAT VERTI CAL M GRATION IS I N FACT OCCURRI NG ( DRAFT
ALTERNATI VES ASSESSMENT FOR OTHER CONTAM NATI ON SOURCES | RA, SHELL

SECTI ON 36 TRENCHES ( DRAFT ALTERNATI VES ASSESSMENT DOCUMENT), APPENDI X C);

RESPONSE 1A:

TH' S COMVENT WAS ADDRESSED | N SHELL'S RESPONSE TO SPECI FI C COMMVENT 5 ON
THE DRAFT FI NAL ALTERNATI VES ASSESSMENT. NEI THER ARSENI C NCR DI MP ARE
EXCLUSI VE TO THE SHELL TRENCHES; BOTH COULD ORI G NATE FROM OTHER
UPGRADI ENT SOQURCES. MOREOVER, AS STATED I N THE RESPONSE REFERENCED
ABOVE, WE DI D NOT STATE THAT VERTI CAL M GRATI ON WAS NOT OCCURRI NG
RATHER THAT I T IS I NH BI TED BY THE PRESENCE OF A LAYER CF CLAY.

COWENT 1B:

SHELL DESCRI BES THE ELUVI AL UNIT AS BEI NG COWRI SED OF, "APPROXI VATELY 6
PERCENT SAND- S| ZED MATERI AL AND 94 PERCENT SILT AND CLAY-SI ZED MVATERI AL"
(SHELL FIELD REPORT, P.14). BASED ON TH S DEFI NI TI ON, DATA FROM THE
GEOLOG CAL LOG FOR WELL 36510 | NDI CATES THAT THE ELUMIAL UNIT IS NOT
PRESENT | N TH S AREA (DRAFT ALTERNATI VES ASSESSMENT, APPENDI X B). THE
SCREENED | NTERVALS | N THE TWD VELLS CANNOT BE CORRELATED TO THE ECLI AN
AND ELUM AL UNITS, AND THEREFORE THE PRESENCE OR ABSENCE COF CONTAM NANTS
IN WELL 36510 IS NOT DUE TO ELUVI AL CLAYS | NH BI TI NG VERTI CAL M GRATI ON\;

RESPONSE 1B:

VE DI SAGREE THAT THE ELUVIAL UNIT IS NOT PRESENT NEAR WELL 36510. THE
CPT LOG FROM 36-1 CONDUCTED | MVEDI ATELY ADJACENT TO WELL 36510 CLEARLY
SHOANS A DI STI NCTI VE TRANSI TI ON FROM SAND TO CLAY ( APPENDI X A, SHELL

FI ELD REPORT). ONCE CALI BRATED TO LOCAL CONDI TIONS, THE CPT LOGS ARE
MORE ACCURATE DEPI CTI ONS OF THE LI THOLOGY THAN DESCRI PTI ONS FROM
BOREHOLES BECAUSE THEY ARE A QUANTI TATI VE MEASURE OF SEDI MENT BEHAVI OR
MOREOVER, THE CONE PENETROMETER TESTI NG WAS CONDUCTED CONTI NUQUSLY FRCOM
GROUND SURFACE TO THE DENVER FORVATI ON. THE BOREHCOLE DRI LLED FOR VELL



36510 WAS LOGCGED FROM 2- FOOT SPLI T SPOON SAMPLES COLLECTED EVERY 5 FEET
TO THE BOTTOM OF THE BOREHCLE.

COWENT 1C

WELL 36509 |'S SCREENED FROM THE TOP OF THE WATER TABLE ( APPROXI MATELY

SI X FEET BELOW LAND SURFACE) TO 14 FEET BELOW LAND SURFACE ( DRAFT
ALTERNATI VES ASSESSMENT DOCUMENT, APPENDI X B). THEREFORE, WATER SAMPLES
FROM THI S WLL COULD REPRESENT CONTAM NANT CONCENTRATI ONS FROM THE TCP
OF THE WATER COLUMN, CONTAM NANTS FROM EI GHT FEET BELOW THE WATER TABLE,
OR A COWPCSI TE MEASUREMENT FROM THE UPPER EI GHT FEET OF THE WATER
COLUWN, ADDI Tl ONAL DATA WOULD BE NECESSARY TO DETERM NE THE EXTENT OF
VERTI CAL STRATI FI CATI ON ACRCSS THI' S | NTERVAL OF THE AQUI FER;, AND

RESPONSE 1C.

SEE RESPONSE TO STATE SPECI FI C COMMENT 1A ABOVE AND SPECI FI C COMMENT 5,
DRAFT FI NAL ALTERNATI VES ASSESSMENT.

COWENT 1D

BECAUSE WELL 36510 | S SCREENED FROM 19 TO 24 FEET BELOW LAND SURFACE,
THE CONTAM NANT DI STRI BUTI ON FROM 14 TO 19 FEET IN THE ALLUVI AL AQUI FER
I'S NOT KNOMN.

SHELL HAS NOT DEMONSTRATED THE EXTENT OF VERTI CAL STRATI FI CATION I N THE
ALLUVI AL AQUI FER, NOR CORRELATED CONTAM NANT DI STRI BUTI ONS W THI N THE
ECLIAN AND SLUM AL UNITS. TO DETERM NE | F THE ELUVI UM | S RESTRI CTI NG
VERTI CAL MOVEMENT OF CONTAM NANTS, 2-TO 3 ADDI TI ONAL CLUSTER WELLS,
SCREENED I N THE ECLI AN AND ELUVI AL UNI TS AND LOCATED W TH N OR ADJACENT
TO THE S| TE BOUNDARI ES, ARE NECESSARY. |F FIELD DATA FAILS (SIC) TO
SUBSTANTI ATE THE CLAI M THAT THE ELUVI UM RESTRI CTS VERTI CAL CONTAM NANT
M GRATI ON (OR AS SHELL STATES, "PROVIDES A BARRI ER TO VERTI CAL

CONTAM NANT M GRATI ON FROM THE TRENCHES"; ALTERNATI VES ASSESSMENT
DOCUMENT, PACE A-40), THE PHYSI CAL BARRI ER SHOULD BE KEYED | NTO THE
DENVER FCRVATI ON.

RESPONSE:

RESPONSES TO MOST OF THE | NDI VI DUAL COMVENTS PRESENTED ABOVE BY THE
STATE HAVE BEEN ADDRESSED BY SHELL | N PREVI QUS RESPONSES TO THE STATE
(ABOVE AND | N SHELL RESPONSES TO STATE COMMENTS ON THE SHELL FI ELD
REPORT AND DRAFT FI NAL ALTERNATI VES ASSESSMENT). THE DECI SI ON TO KEY
THE BARRI ER WALL | NTO THE ELUVI AL CLAY | S BASED ON (1) THE EXI STENCE OF
A CLAY LAYER UNDERLYI NG THE TRENCHES WH CH | NHI BI TS THE VERTI CAL

M GRATI ON OF CONTAM NANTS, AND (2) OONCERN THAT CONSTRUCTI ON OF BARRI ER
WALL | NTO DENVER W LL | NCREASE THE POTENTI AL FOR PROVI DI NG A M GRATI ON
PATHWAY FCR CONTAM NANTS I N THE SAND AND TRENCHES THROUGH THE CLAY AND
I NTO THE DENVER FORVATI ON.

THE ESTI MATE OF VERTI CAL HYDRAULI C CONDUCTI VI TY OF THS CLAY WAS BASED ON
DATA FROM DI SSI PATI ON TESTS AS DI SCUSSED ABOVE, COVPARI SON OF THESE
VALUE W TH RANGES OF HYDRAULI C CONDUCTI VI TY APPLI CABLE TO CLAY MATERI ALS
SIM LAR TO THOSE OBSERVED | N THE BOREHCOLES ( RESPONSE TO FI RST SUBPART OF
COMMENT 1), AND PROFESSI ONAL KNOALEDGE OF THE RANGES OF VERTI CAL
PERVEABI LI TI ES THAT ARE | NTRINSI C TO CLAY MATERI ALS. LI THOLOGY BASED ON
CPT LOGS | NDI CATES THAT THE ELUVI AL CLAY SECTI ON CONSI STS OF 90 TO 100
PERCENT SILT AND CLAY (TABLE 3-1, SHELL FIELD REPORT). LI THOLOGY
RECCORDED | N BOREHOLE LOGS VERI FI ES | NTERPRETATI ONS OF STRATI GRAPHY BASED
ON THE CPTS (APPENDI X A, SHELL FIELD REPORT). THAT CLAY HAS A VERY LOW
VERTI CAL HYDRAULI C CONDUCTI VI TY (AND | S THEREFORE AN | NH Bl TOR OF THE
VERTI CAL M GRATI ON OF WATER AND CONTAM NANTS) | S WELL DOCUMENTED I N
STANDARD HYDROGEOLOG C TEXTBOOKS ( FETTER 1980, FREEZE AND CHERRY 1979).



ADDI TI ONALLY, THE RI SK OF CONTAM NATI NG THE DENVER FORVATI ON BY CREATI NG
A M GRATI ON PATHWAY (|.E., CONSTRUCTI NG A BARRI ER WALL THROUGH THE CLAY
AND | NTO THE DENVER FORMATI ON) OUTWEI GHS THE QUESTI ONABLE BENEFI T OF
CONSTRUCTI NG A CONTAI NVENT WALL | NTO THE DENVER FORVATI ON.

COMVENT:

IT IS VERY | MPORTANT THAT ADEQUATE CHARACTERI ZATI ON OF THE WASTE I N THE
TRENCHES BE PERFORMED PRI OR TO | NSTALLATI ON OF THE PROPCSED CAP. SHELL
STATES ON P. A-34 |F THE FI NAL ALTERNATI VE ASSESSMENT FOR TH S | RA THAT
" CONTAI NMENT OR | N-SI TU REMEDI ATI ON TECHNOLOG ES MAY BE AVAI LABLE AND
ACCEPTABLE AT THE TIME THAT THE RCD IS | SSUED. | F SO, SOURCE REMOVAL
AND SUBSEQUENT WASTE CHARACTERI ZATI ON WOULD NOT BE NECESSARY AND WOULD
BE | NCONSI STENT WTH THE FI NAL REMEDY. " TO PROPERLY EVALUATE IN-SI TU
REMEDI ATI ON ALTERNATI VES FOR THE FI NAL REMEDY, CORE SAMPLES CR PI'T
SAMPLES OF THE TRENCHES MUST BE COLLECTED FCR TREATABI LI TY STUDI ES.
BECAUSE OF THE HETEROGENEI TY AND COMPLEXI TY OF THE SHELL TRENCHES,
NUMERQUS SAMPLI NG LOCATI ONS W LL BE REQUI RED TO ADEQUATELY CHARACTERI ZE
THE TRENCH CONTENTS FOR TREATABI LI TY PURPCSES. THE TRENCHES ALSO MUST
BE FURTHER CHARACTERI ZED AS DESCRI BED I N GENERAL COMVENT 4 BELOW THI S
REQUI RED SAMPLI NG AND CHARACTERI ZATI ON SHOULD BE DONE PRI OR TO THE

| NSTALLATI ON OF THE CAP OVER THE TRENCHES.

IN ADDI TI ON, ALL METAL DRUVB W THI N THE TRENCHES MJST BE LOCATED PRI OR
TO THE | NSTALLATI ON OF THE CAP. PREVI QUS MAGNETOMETER AND
ELECTROVAGNETI C (EM) GECPHYSI CAL SURVEYS CONDUCTED BY HARDI NG LAWSON
ASSOCI ATES (HLA) | N FEBRUARY 1986 AT Sl TE 36-3 ( GEOPHYSI CAL

I NVESTI GATI ON OF CONTAM NANT SOURCES 36-3, 36-10, AND 36-17, RVA, APRIL
18, 1986 (GECPHYSI CAL REPORT)), AND THE MAGNETOMETER AND EM SURVEYS
CONDUCTED DURI NG THE PHASE | PROGRAM AT SI TE 36- 17N (SI TE 36-17 PHASE |
CAR SECTI ON 3. 2.3), WERE DESI GNED FOR RECONNAI SSANCE MAPPI NG OF

DI SPOSAL TRENCHES; THE SURVEYS DO NOT APPEAR TO HAVE SPECI FI CALLY
ADDRESSED LOCATI ONS OF BURI ED METAL DRUVS AND UNEXPLCDED ORDNANCE.
ALTHOUGH HLA DI D NOT DOCUMENT THE LOCATI ONS OF THE BURI ED METAL I N THE
STUDI ES, HLA DI D DETERM NE THAT THE MAGNETOMETER AND EM METHODS WERE
EFFI C ENT | N LOCATI NG BURI ED METAL AT THE TWD SI TES ( GECPHYSI CAL REPORT,
PAGES 29-31). SINCE IT IS UNLI KELY THAT METAL DRUVS COULD BE ADEQUATELY
TREATED WTH I N-SI TU TECHNOLOG ES AND M GHT ACTUALLY | NTERFERE W TH THE
I N-SI TU TREATMENT PROCESSES, THE EXCAVATI ON OF ALL METAL DRUMS W TH N
THE TRENCHES SHOULD BE CONSI DERED AS PART OF THE | N-SI TU TREATMENT

OPTI ONS EVALUATED FOR THE FI NAL REMEDY FOR THE TRENCHES.

RESPONSE:

FURTHER CHARACTERI ZATI ON OF THE TRENCHES | S QUTSI DE THS SCOPE CF THLS
IRA.  MOREOVER, A SUFFI Cl ENT UNDERSTANDI NG OF THE TRENCHES EXI STS UPON
VWH CH TO BASE A SELECTI ON CF A FI NAL REMEDY FOR THE RCD. | F, HONEVER,
FURTHER EVALUATION | S NEEDED, I T CAN READI LY BE PERFORMED I N THE FUTURE,
DESPI TE THE PRESENCE OF THE COVER

IN I TS COWENT THE STATE REFERS TO UNEXPLODED ORDNANCS. SHELL NEVER

DI SPOSED OF UXO I N THE SHELL TRENCHES AND HAS NO KNOW.EDCGE OF ANY OTHER
PARTY EVER HAVI NG DONE SO THEREFCORE, |F THE STATE HAS EVI DENCE OF UXO
IN THE SHELL TRENCHES, SHELL REQUESTS THAT THE STATE | MVEDI ATELY MAKE
SUCH EVI DENCE AVAI LABLE TO SHELL, THE ARMY, AND EPA

COMMVENT:

THE NATURE OF CONTAM NANTS DI SPOSED OF | N THE SHELL TRENCHES | NDI CATES
THAT BOTH LI GHT AND DENSE NONAQUEOUS PHASE LI QUI DS (LNAPLS AND DNAPLS)
MAY BE PRESENT BELOW THE TRENCHES ( ALTERNATI VE ASSESSMENT DOCUMENT, PAGE
A-10). LNAPLS MJUST BE FURTHER MONI TORED AS PART OF THE DNAPL FI ELD

| NVESTI GATI ON  PROGRAM



RESPONSE:

SHELL | NVESTI GATED THE POSSI BLE PRESENCE OF LNAPL NEAR THE SHELL
TRENCHES BY MEASURI NG ALL EXI STI NG WELLS | N AUGUST 1989 FOR LNAPL.
ALTHOUGH NO LNAPL WAS DETECTED IN ANY OF THE WELLS, LNAPLS WLL BE

RQUTI NELY MONI TORED BY VI SUALLY | NSPECTI NG ALL GROUNDWATER SAMPLES TAKEN
DURI NG MONI TORI NG OF THE CONTAI NMENT SYSTEM | F LNAPLS ARE OBSERVED | N
SAMPLES, THE THI CKNESS OF LNAPL | N THE ASSCCI ATED WELL W LL BE MEASURED
AND THE COVPGCSI TI ON ANALYZED.

COMVENT:

SHELL STATES | N RESPONSE TO STATE COMMENT 7F ( ALTERNATI VES ASSESSMENT
DOCUMENT, PACGE A-35 THROUGH 36) THAT | T DOES NOT BELI EVE THAT THE TRENCH
LOCATI ONS AND STRUCTURES I N SI TE 36-3 ARE WELL DOCUMENTED, SINCE "NO
DOCUMENTATI ON OF THE EXACT LOCATI ON OF THE TRENCHES, NOR EXACT DEPTHS OR
W DTHS WAS RECORDED'. THEREFORE, A TRENCH CHARACTERI ZATI ON PROGRAM | S
NECESSARY AS PART OF THE RI. SUCH A PROGRAM W LL BE | NCLUDED I N THE
STATE' S CENTRAL STUDY AREA DATA GAP PROPCSAL TO BE PRESENTED TO THE ARWY
UNDER SEPARATE COVER, AND IS SI M LAR TO THAT PRCPCSED BY THE STATE FOR
CHARACTERI ZATI ON OF THE ARWY SECTI ON 36 COWPLEX TRENCHES. THE PROGRAM
CONSI STS OF TRENCHI NG WASTE- FI LL SAVPLI NG, BORI NGS COVWPLETED BELOW THE
BOTTOVE OF TRENCHES, AND DOCUMENTATI ON OF TRENCH CONTENTS.

RESPONSE:

A TRENCH CHARACTERI ZATI ON PROGRAM | S NOT NECESSARY FCR THE Rl SI NCE THE
CHARACTER OF THE TRENCHES ARE SUFFI Cl ENTLY UNDERSTOCD TO EVALUATE
ALTERNATI VES FOR THE FS AND RCD.

COMMVENT:

SOVE ORGANI C COMPQUNDS ARE KNOWN TO | NTERACT W TH BENTONI Tl C CLAYS,
RESULTI NG | N AN | NCREASED PERMVEABI LI TY I N THE CLAY STRUCTURE. THE
ORGANI C CONTAM NANTS AND DNAPL PRESENT | N THE ALLUVI AL AQUI FER BENEATH
THE SI TE 36-3 TRENCHES WLL BE | SOLATED FROM SURROUNDI NG GROUNDWATER,
THEREBY REMAI NI NG | N CONTACT W TH THE PROPCSED PHYSI CAL BARRI ER
BECAUSE OF THE POTENTI AL FOR | NTERACTI ON BETWEEN THE ORGAN C

CONTAM NANTS AND BENTONI TE SLURRY AND THE RESULTANT | MPACTS ON BARRI ER
VWALL | NTEGRI TY, COWPATI BILITY TESTS SHOULD BE CONDUCTED FOR THE

DI SSOLVED CONTAM NANTS AND DNAPL RELATI VE TO THE CANDI DATE PHYSI CAL
BARRI ER MATERI ALS.  COVPATI BI LI TY TESTI NG SHOULD DEFI NI TELY BE | NCLUDED
I'N THE DECI S| ON DOCUMENT.

RESPONSE:

COVPATI BI LI TY TESTS ARE CURRENTLY BEI NG DESI GNED AND W LL BE CONDUCTED
ON GROUNDWATER AND DNAPL SAMPLES THAT CAN BE OBTAINED. THE SCOPE OF
THOSE TESTS WLL BE DESCRI BED I N THE PRELI M NARY ENG NEERI NG PACKAGE.
FOR THE PURPCSES OF THI S | RA, HOMNEVER, | T MAY NOT BE NECESSARY TO
CONDUCT COMPATI BI LI TY TESTS BECAUSE ANY | NCREASE I N PERVEABI LI TY I N

SO L- BENTONI TE SLURRY | S LI KELY TO BE I NSI GNI FI CANT OVER THE 5 YEAR LI FE
OF THE | RA

SPECI FI C COMMENTS:

COMMVENT:

PROPOSED DECI SI ON DOCUMENT, SECTION 3.0 - THE OBJECTI VE SHOULD ALSO BE
TO STCP THE VERTI CAL M GRATI ON OF CONTAM NANTS. I N ADDI TION, THE

OBJECTI VES FOR TH S AND ALL OTHER | RA' S SHOULD | NCLUDE "REMOVAL OF THE
SOURCE OF CONTAM NATI ON WHERE FEASI BLE. "



RESPONSE:

AS STATED I N SECTION 3.0 OF THE PROPCSED DECI SI ON DOCUMENT, THE VERTI CAL
M GRATI ON OF CONTAM NANTS IS | NHI BI TED BY THE PRESENCE OF AN ELUVI AL
CLAY UNIT.

THE OBJECTIVE OF THIS I RA, AS SET FORTH ON PAGE 3-11 OF THE TECHNI CAL
PROGRAM PLAN, |S TO "M Tl GATE THE THREAT OF RELEASE' OF CONTAM NATI ON,
NOT "STCP'" THE M GRATI ON OF CONTAM NANTS. CLEARLY, CONTAI NI NG DNAPLS
AND CONTAM NANTS W THI N THE ECLI AN SAND UNIT WLL SI GNl FI CANTLY REDUCE
THE THREAT OF RELEASE OF CONTAM NATI ON FROM THI'S SI TE AND THEREFCRE
SATI SFI ES THE OBJECTIVE OF TH S | RA

| F THE STATE BELI EVES THAT THE OBJECTI VE OF THE REMEDI ATI ON OF OTHER
CONTAM NATI ON SOURCES | RA SHOULD HAVE | NCLUDED "REMOVAL OF THE SOURCE COF
CONTAM NATI ON WHERE FEASIBLE, " | T SHOULD HAVE RAI SED THE | SSUE IN I TS
COWENTS ON THE DRAFT FI NAL TECHNI CAL PROGRAM PLAN. TO DO SO AT THI S
PO NT I'S NOT TI MELY.

COMVENT:

PROPOSED DECI SI ON DOCUMENT, PACE 4 - SHELL STATES THAT " BASED ON
ESTI MATES OF FLOW AND RECHARCGE, LOCAL RECHARGE MAY ACCOUNT FOR A
SI GNI FI CANT PORTION (I.E., UP TO 100 PERCENT) OF GROUNDWATER FLOW
THRQUGH THE TRENCHES. "

DCES THI S STATEMENT REFER TO LOCAL VERTI CAL RECHARGE | NFI LTRATI NG THE
TRENCHES I N SI TE 36-3, OR IS SHELL STATI NG THAT THE ALLUVI AL GROUNDWATER
COVPONENT UPGRADI ENT OF THE TRENCHES | S NEGLI G BLE? DCES TH S | MPLY
THAT SHELL'S CONSERVATI VE ESTI MATE OF 2 GALLONS PER M NUTE (GPM FLOWIN
THE ECLIAN UNIT | S DERI VED COVPLETELY FROM LOCAL RECHARGE ( FI NAL
ALTERNATI VES ASSESSMENT DOCUMENT, PAGE 19)? THE TEST (SIC SHOULD BE
MODI FI ED TO CLARI FY TH S | SSUE.

RESPONSE:

ALTHOUGH THE QUESTI ONS ARE POSED AS | F THE ANSWERS ARE MUTUALLY
EXCLUSI VE, THE ANSWER TO ALL THE QUESTIONS | S YES. GROUNDWATER IN THE
SATURATED ECLIAN UNIT I N THE TRENCH AREA MAY BE DER VED SOLELY FROM
RECHARCE | MVEDI ATELY SOUTH AND OVER THE TRENCHES, THEREFORE, THE
ALLUVI AL FLOW FROM THE SOQUTH TOMARD THE TRENCHES MAY BE NEGLI G BLE AND
THE ESTI MATED 2 GPM MAY BE COVPLETELY DER VED FROM LOCAL RECHARCE.

FI GQURE 2-5 OF THE FI NAL ALTERNATI VES ASSESSMENT SHOAS THAT TO THE

| MVEDI ATE SQUTH OF THE TRENCHES, THE ECLIAN UNIT | S UNSATURATED. IF THE
ELUVI AL CLAYS ARE UNSATURATED (WH CH, AS THE TEXT DESCRI BES, MAY BE

| NDI CATED BY THE MO ST BUT NOT WET APPEARANCE OF THE CLAY), GROUNDWATER
IN THE ECLI AN UNI T BENEATH AND NORTH CF THE TRENCHES WOULD BE DERI VED
FROM LOCAL RECHARGE RATHER THAN ON FLOW FROM THE SQUTH. THI S HYPOTHESI S
I'S SUPPORTED BY THE | NCREASE | N SATURATED TH CKNESS | MVEDI ATELY UNDER
THE TRENCHES (FI GURE 2-5), THE LACK OF VECGETATI ON AND PRESENCE OF
SURFACE CRACKS OVER THE TRENCHES (WHI CH TOGETHER ALLOW PRECI PI TATION TO
I NFI LTRATE THE SURFACE OF THE GROUND RATHER THAN RUNCFF COR BE

TRANSPI RED), AND THE DEVELOPMENT OF SHALLOW PONDS | MVEDI ATELY SOUTH OF
THE TRENCHES AFTER STORM EVENTS.

COMMVENT:

PROPOSED DECI SI ON DOCUMENT, PACE 4 - SHELL PRESENTS AN ESTI MATED

VERTI CAL HYDRAULI C CONDUCTIVITY OF 1 X (10-6) CM SEC FOR THE ELUVI AL
UNIT. HOMNEVER, THIS VALUE (1 X (10-6) CM SEC) IS G VEN AS THE ESTI MATED
HORI ZONTAL HYDRAULI C CONDUCTIVITY FOR THE UNNT I N THE SHELL FI ELD REPCRT
(PAGE 19); VERTI CAL CONDUCTI VI TI ES ARE ASSUMED TO BE



ONE- TO TWD ORDERS OF MAGNI TUDE LOVER THAN HORI ZONTAL CONDUCTI VI Tl ES.
PLEASE CORRECT TH S DI SCREPANCY.

RESPONSE:

BASED ON THE DATA AVAI LABLE AND REASONABLE ESTI MATES OF HYDRAULI C
CONDUCTI VI TI ES FOR CLAYS, THE VERTI CAL ESTI MATE OF HYDRAULI C
CONDUCTIVITY OF THE ELULIMAL UNNT IS 1 X (10-6) CM SEC AS SPECI FIED IN
THE FI NAL ALTERNATI VES ASSESSMENT AND PROPOSED DECI SI ON DOCUMENT.

COMVENT:

PROPOSED DECI SI ON DOCUMENT, PACGE 9 - SHELL ESTI MATSS THAT THE EXCAVATI ON
ALTERNATI VE WLL COST $100 M LLI ON AND REQUI RE FOUR- TO- Fl VE YEARS TO
COWLETE. THE SUPPORTI NG DATA FOR THESE ESTI MATES SHCULD BE PROVI DED | N
THE DECI SI ON DOCUMENT, SI NCE THESE ESTI MATES ARE THE BASI S FOR THE
REJECTI ON OF THE EXCAVATI ON ALTERNATI VE.

RESPONSE:

THE ESTI MATES PROVI DED ARE BASED ON COSTS GENERATED FOR SIM LAR
ACTIVITIES AT SIM LAR SITES, ADJUSTED FOR SPECI FI C RVA CONDI TIONS.  THE
SUPPCRTI NG DATA FOR THESE ESTI MATES CAN BE MADE AVAI LABLE FOR REVI EW AT
THE MK- ENVI RONMVENTAL SERVI CES OFFI CES | F THE STATE W SHES TO PURSUE TH S
MATTER FURTHER

COMMVENT:

PROPOSED DECI SI ON DOCUMENT, SECTION 6.0 - HONWLL DNAPL AND
CONTAM NATED GROUNDWATER ENCOUNTERED DURI NG CONSTRUCTI ON OF THE PHYSI CAL
BARRI ER BE TREATED ANDY OR DI SPOSED OF?

RESPONSE:

THE EXTENT TO WHI CH CONTAM NATED GROUNDWATER ANDY OR DNAPLS W LL BE
ENCOUNTERED, EXTRACTED, AND THEREFORE HANDLED | S DEPENDENT ON THE

PRECI SE CONSTRUCTI ON TECHNI QUE UTI LI ZED TO EMPLACE THE CONTAI NVENT WALL.
SEVERAL TECHNI QUES THAT DO NOT REQUI RE REMOVAL OF CONTAM NATED SO LS,
SEDI MENT, GROUNDWATER, OR DNAPLS ARE CURRENTLY BElI NG EVALUATED. THE
CONSTRUCTI ON TECHNI QUE THAT | S SELECTED AND ANY HANDLI NG PROCEDURES
APPLI CABLE TO THAT TECHNI QUE WLL BE QUTLI NED I N THE PRELI M NARY

ENG NEERI NG PACKAGE FOR THI' S | RA.

COMMVENT:

PROPOSED DECI SI ON DOCUMENT, PACE 19 - THE FI NAL DECI SI ON DOCUMENT W LL
| NCLUDE COMVENTS RECEI VED ON THE PRCPCSED DECI SI ON DOCUMENT, NOT THE
DRAFT FI NAL DECI SI ON DOCUMENT. PLEASE CORRECT THE TEXT.

RESPONSE:
THE TEXT HAS BEEN CORRECTED.
COMMVENT:

FI NAL ALTERNATI VES ASSESSMENT DOCUMENT, PAGE 5 - SHELL STATES THAT THE
TWD Di SSI PATI ON TESTS W THI N THE ELUVI AL CLAY WERE CONDUCTED | N SAND
HORI ZONS.  WERE BOTH TESTS, W TH RESPECTI VE HYDRAULI C CONDUCTI VI TI ES OF
1 X (10-3) CM SEC AND 6 X (10-6) CM SEC, ACTUALLY CONDUCTED | N SAND

I NTERVALS? TH'S WAS NOT | NDI CATED | N THE SHELL FIELD REPORT. THI'S

| NFORMATI ON | S | MPORTANT TO ASSESS SHELL ESTI MATES OF HYDRAULI C
CONDUCTIVI TY FOR TH'S UNIT.



FI GURE 3-10 OF THE "SHELL FI ELD REPORT" SHOANS THE LOCATI ON OF ALL

DI SSI PATI ON TESTS THAT REACHED HYDROSTATI C EQUI LI BRIUM  CPT 36-5,

36-9 AND 36-10 WERE CONDUCTED I N THE ELUVI AL SECTI ON AND REACHED
HYDROSTATI C EQUI LI BRIUM  THE TEST CONDUCTED | N 36-5 WAS CONDUCTED I N A
CLAY; THE CALCULATED HYDRAULI C CONDUCTIVITY IS 6 X (10-6) CM SEC. CPTS
36-9 AND 36-10 WERE CONDUCTED | N SANDS; THEI R HYDRAULI C CONDUCTI VI TI ES
ARE APPROXI MATELY 1 X (10-3) CM SEC. THE TEXTURES AT SPECI FI C LOCATI ONS
W TH N CPT BOREHOLES CAN BE ESTI MATED USI NG FI GURE 2-2 AND THE CPT

I NFORVATI ON | N APPENDI X A.

COMVENT:

FI NAL ALTERNATI VES ASSESSVBNT DOCUMENT, PAGE A-28 - THE STATE REQUESTED
COWVPLETI ON OF AN ALLUVI AL WELL BETWEEN CLUSTER WELLS 36509/ 36510 AND
VELL 36063 TO DELI NEATE FLOW PATTERNS NORTH OF SI TE 36-3. SHELL STATES
THAT A WELL HAS BEEN I NSTALLED IN TH S LOCATI ON, AND REFERENCES CHEM CAL
DATA FROM THE WELL. HOWEVER NO FURTHER | NFORMATI ON IS PROVI DED.

PLEASE PROVI DED THE VEELL NUMBER, LOCATI ON, AND REFERENCED CHEM CAL DATA.

RESPONSE:

THE WELL | DENTI FI CATI ON NUMBER IS 36515; I T IS SHOAWN ON THE CPT AND WELL
LOCATI ON MAP (FI GURE 2-1) ON PACE 32 OF "RESULTS OF FI ELD | NVESTI GATI ONS
CONDUCTED | N AUGUST AND SEPTEMBER 1989, SHELL SECTI ON 36 TRENCHES, ROCKY
MOUNTAI N ARSENAL". THE CHEM CAL DATA ARE LOCATED | N APPENDI X B OF THAT REPORT.

COMMVENT:

FI NAL ALTERNATI VES ASSESSMENT DOCUMENT, TABLE 4-3 - THI' S TABLE | NCLUDES
| NSTALLATI ON OF 20 MONI TORI NG WELLS AS PART OF THE DNAPL FI ELD

I NVESTI GATI ON, HONEVER, THIS IS NOT SPECI FI CALLY DESCRI BED I N THE
PROPOSED DECI SI ON DOCUMVENT.  BECAUSE | T APPEARS THAT THE DNAPL FI ELD

I NVESTI GATI ON W LL BE CONDUCTED CONCURRENTLY W TH THE SHELL TRENCHES

I RA, THE PROPCSAL FOR THE DNAPL FI ELD PROGRAM MUST BE | NCLUDED I N THE
SHELL SECTI ON 36 TRENCHES | MPLEMENTATI ON DOCUMENT OR SUBM TTED TO THE
PARTI ES FOR COMVENT PRI OR TO ANY FI ELD WORK TO BE CONDUCTED PRI CR TO

DI STRI BUTI ON OF THE | MPLEMENTATI ON DOCUMENT.

RESPONSE:

A PRELI M NARY ENA NEERI NG PACKAGE W LL BE PROVI DED TO THE ORGANI ZATI ONS
AND STATE PRI OR TO COVPLETI ON COF ENG NEERI NG DESI GN AND THE | SSUANCE COF
THE DRAFT FI NAL | MPLEMENTATI ON PLAN. THE PRELI M NARY ENG NEERI NG
PACKAGE W LL PRESENT THE CONCEPTUAL ENG NEERI NG DESI GN FOR ALL ASPECTS
OF THE PREFERRED ALTERNATIVE. TH S | NCLUDES SUCH DETAI LS AS THE
PROPOSED FI ELD | NVESTI GATI ON OF DNAPLS THAT MAY OCCUR DOANGRADI ENT CF
THE CONTAI NVENT WALL.



